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.S, House of Representatives
Committee on Teanspoctation and Infrastructure
Fames L. Gberstar UWashington, BL 20515 Fobn L. Mica
Chairman Ranking Republican Member
May 5, 2008
David Heymsfeld, Chief of Staff Jumes W. Coon 1, Republican Chief of Staff’

‘Ward W. McCarraghes, Chief Gounse

SUMMARY OF SUBJECT MATTER

TO: Members of the Subcommittee on Aviation
FROM: Subcommittee on Aviation Staff

SUBJECT: Hearing on “Aviadon and the Envitonment: Emissions”

PURPOSE OF HEARING

The Subcommittee on Aviation will meet on Tuesday, May 6, 2008, at 2:00 p.m., in room
2167 of the Rayburn House Office Building, to receive testimony regarding aviation emission issues.

BACKGROUND

As demand for aviation services continues to grow, so too does aviation’s possible impact on
the envitonment. The Federal Aviation Administration (“FAA”) forecasts that airlines are expected
to catry more than 1 billion passengers by 2016, increasing from approximately 769 million in 2007.
At the same time, fuel costs are rising, causing air carriers to actively search for increased fuel
efficiencies, which would also have positive impacts on the environment. Currently, aviation
accounts for about 3 percent of the world’s greenhouse gas emissions (“GHG").' A small
proportion (roughly two percent) of the atmosphere is composed of GHG (water vapor, carbon
dioxide, ozone (nitrogen oxides (“NOx”) and water vapor), and methane). According to the
National Research Council (“NRC”), these gases change the earth’s atmosphere to a temperature
warm enough to support life. Water vapor is historically the most abundant GHG; other GHGs
teap heat in the atmosphere at a greater rate than water vapor and together these GHGs increase the
earth’s temperature. The NRC found that “direct atmosphetic measurements made over the past 50
yeats have documented steady growth in the atmospheric abundance of catbon dioxide (“CO,”) ...
CO, has increased by nearly 35 percent over the Industrial Era (since 1750).% Once in, some
GHGs teside in the atmosphere for potentially hundreds of years.

1 Intergovernmental Panel on Climate Change (“IPCC”), .Aviation and the Global Atmosphere (1999).
2NRC, Posential Impacts of Climate Change on U.S. Transportation (Masch 11, 2008) at 27,
31d. at 56.
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In the last 40 years, aviation emissions per passenger mile have decreased by 70 percent.*
According to the FAA, CO, emissions dropped in the United States by 4 percent between 2000 and
2006, at the same time, commercial aviation moved 12 percent more passengers and 22 percent
more freight. Without further improvements to engine, airframe technology, or air traffic
management, the preliminary computations in the Joint Planning Development Office’s® (“JPDO™)
Next Generation Air Transportation System (“NextGen”) plan show that aviation noise and
emissions are likely to increase by 140-200 percent by 2025 under future aviation growth scenarios
unless aggressive actions are taken to control and reduce aviation’s environmental footprint.
Environmental issues — unless forcefully addressed — could limit the ability to provide the growth in
capacity and fully utilize the capabilities of the NextGen program. Along side the potential for
growth, the industry has shown a history of self-help. According to the Air Transport Association
(“ATA”), the airlines bave achieved a 35 percent increase in fuel efficiency since 2001. Though jet
fuel represents about thirteen percent of petroleum use, it represents only three percent of the total
United States” energy consumption.

L U.S. Government Programs
a. Kesearch

Historically, most of the substantial aviation environmental gains have come from new
technologies. The FAA’s goal is to encourage a fleet of quieter, cleaner aircraft that operate mote
efficiently with less energy. The FAA states that solutions that involve technology improvements in
engines and airframes in a foreseeable imeframe require successful maturation and certification of
new technologies within the next 5-8 years,

 In 2004, the National Aeronautics and Space Administration (“NASA™) established a five-
year goal to deliver technologies (at a near-commercial readiness level) to reduce CO, emissions of
new aircraft by twenty-five percent. NASA aeronautic budgets have continued to decline since 2004
and, in eardy 2006, NASA’s Aeronautic Mission Directorate realigned itself to focus on
basic/fundamental research, leaving most of the proposal above ynderfunded. During this same
time period, FAA planned to invest $10 million a year to develop a comprehensive framework of
aviation environmental analytical tools and methodologies to assess interdependencies between
noise, emissions, and economic performance to more effectively analyze the full costs and benefits
of proposed actions.® This latter FAA work is ongoing.

NASA’s focus on fundamental research leaves other agencies, including the FAA, the job of
transitional and applied research, thereby impacting NextGen efforts, which includes several
emission and fuel efficiency research and development items. Though NASA still plans to perform
JPDO tesearch, it will perform only fundamental research and not developmental work and
demonstration projects.

4 IPCC, Aviation and the Global Atmosphere (1999).

5 In 2003, Vision 100~ Century of Aviation Reanthorization Act created the JPDO which is responsible for coordinating a
public/private interagency partnership to bring the NextGen into use by 2025. The agencies involved include: the
Departments of Transportation, Defense (“DOD”), Homeland Security, Commerce, FAA, NASA, and the White House
Office of Science and Technology Policy. )

8 BAA, National Aviation Research Plan, Report of the FAA fo the United States, Washington, DC, (February 2004).
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b. NextGen

Under the current air traffic control system, controller workload, radio frequency voice-
communication congestion, and the coverage and accuracy of ground-based navigational signals
impose practical limitations on the capacity and throughput of aircraft in the system, particulatly in
busy terminal areas near major airports and around certain choke-points in the en route airway
infrastructure where many flight paths converge. Both the FAA and independent experts have
noted that increasing the national aitspace capacity at the rates forecasted would be extremely
difficult, if not impossible, using existing infrastructure, technologies and operational procedures.

The NextGen plan consists of new concepts and capabilities for air traffic management and
communications, including: navigation and surveillance that rely on satellite-based capabilities; data
communications; and enhanced automation. These technologies will allow adaptability by enabling
aircraft to adjust more rapidly to unpredictable factors such as weather and traffic congestion. They
will also allow for more precise and efficient flight route patterns.

Implementation of NextGen will have a dual impact of modernizing the aviation system
while providing benefits to the environment. Among NextGen’s goals are the capability to reduce
the number of people exposed to significant noise levels; the significant health and welfare impacts
of aviation on the population (from CO,, NOx, water quality, particulates); and aircraft fuel
consumption rates. Core elements of NextGen inclade improving operational procedures,
introducing new technology in aircraft and engines, and developing alternative fuels. According to
the FAA, conversion to a satellite-based, NextGen navigation system would cut emissions and
delays by approximately 15 percent. For example, Automatic Dependent Sutveillance-Broadcast
(“ADS-B”)" will enable more precise control of aircraft during flights to allow closer separations
between aircraft and more direct routing. Continuous Descent Arrivals (‘CDA”) allows aircraft to
remain at cruise altitude longer and avoid excess fuel burn associated with traditional landing
procedutes as it approaches an airport, therefore decreasing emissions and noise. Area Navigation
(“RNAV”) and Required Navigation Performance (“RNP”) will descend on a precise route,
avoiding populated areas and thereby decreasing noise and emissions.

According to the JPDO, an Environmental Management System will be fully integrated into
all NextGen operations to ensure that the objective of environmental protection, which allows for
sustained aviation growth, will be built into the system. In addition to enhanced air traffic
procedures, NextGen will coordinate research into alternative fuels and cleaner/quieter engine and
airframe technologies that will be inserted in a timely manner into the fleet and look at cost-effective
market-based approaches to limiting GHGs (e.g., emission trading or catbon offsets).

The FAA is also participating in international efforts to accelerate environmentally friendly
procedures. The Atlantic Interoperability Initiative to Reduce Emissions was formed in 2007 by the
United States and the Eutopean Commission (“EC”) to enhance air traffic procedure demonstration

7 ADS-B uses global positioning system (“GPS”) satellite signals, transponders aboard the aircraft, and a system of nearly
400 ground stations, to give pilots an unprecedented level of situational awateness. Since the ADS-B data is more
accurate and refreshed at a far more rapid rate than is possible with radar, it will allow controllers to more closely
sequence aircraft in high congestion areas.
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projects. The United States also started a similar cooperative initiative with Australia and New
Zealand in February 2008.

II.  Industry Efforts to Reduce Emissions
a. Air Carriers/Manufacturers

There are significant incentives for airlines to reduce fuel use, especially as fuel costs today
reptesent over 30-50 percent of airline operating costs in the United States. According to ATA,
every penny of oil price increase adds $190-200 million a year to industry aviation fuel costs. Air
carders ate employing a wide vatiety of procedures to reduce fuel consumption, including: single-
engine taxi procedures and selective engine shutdown during ground delays; cruising longer at higher
altitudes and employing shorter, steeper approaches and flying slower; optimizing flight planning for
minimum fuel-burn routes and altitudes; investing in winglets to reduce aircraft drag and reduce fuel
burn; using airport power rather than onboard auxiliary power units when at the gates; and
expetimenting with towing aircraft during some portion of travel to and from the gate. Another
significant, though expensive way airlines have decreased emissions, is by using newer arcrafi.

Innovaton in environmental iethnologies to reduce noise and emissions has produced the
bulk (90 percent) of the improvements in environmental performance in the U.S. aviation sector
over the past few decades. Investing billions of dollars in research and development, U.S.
manufacturers, with contributions by NASA, have made great strides in engine innovations and
other technologies to save fuel and decrease emissions in the last three decades. The Boeing 787,
for example, compiises a 20 percent decrease in fuel use and CO, emissions, 60 percent reduction of
noise, and 28 percent less NOx over the airplane it replaces. However, manufacturers have
expressed concemns that the United States risks losing its global Jeadership in aeronautics to Europe
due to reduced NASA and FAA research and development programs.

b. Alternative Fuels

Fuel costs are also motivating ait carriers, airports and manufacturers to look at innovations
in alternative fuels to decrease long-term cost and emissions. In partnership with aitlines, airports,
and manufacturers, FAA launched the Commetcial Aviation Alternative Fuels Inidative (“CAAFI”).
CAAF1 is leading efforts to develop alternative fuels to ensure an affordable and stable supply of
environmentally progressive aviation fuels. CAAFI seeks to promote the development of alternative
fuels that offer equivalent levels of safety and compare favorably with petroleum-based jet fuel
on cost and environmental bases.

Through CAAFI, participants from industry, government, universities, fuel suppliers, and
over 2 half dozen U.S. government agencies share and collect needed data, and motivate and direct
research on aviation alternative fuels. Within CAAF], there are four teams that work on: fuel
certification and qualification; research and development; environmental impact; and, economics
and business cases. CAAFI’s work to date includes:

+  Creating roadmaps to communicate aviation needs and solutions;
¢ Disseminating flight-test information on synthetic fuels and bio-fuels;
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* Supporting research and development on low carbon fuels sourced from plant oils, algae and
biomass;

+  Understanding life-cycle environmental impacts of production and use of alternative fuels;

¢+ Planning for certification in 2008 of a 50 percent synthetic fuel, 2010 for 100 petcent
synthetic fuel, and 2013 for bio-fuels;

* Developing a handbook for calculating environmental and economic benefits and costs of
alternative fuels for airports; and

*  Educating public and private interest§ on the unique needs and practical solutions for
aviation in the area of alternative fuels.

c. Airports

Increased flights and load factors challenge aitports to increase capacity while mitigating the
environmental impact on the local community. The majority of our nation’s busiest airports fall in
ozone non-attainment areas.® Air carriers and airports are working together to decrease emissions
and fuel consumption. Electrifying the airport gates to provide preconditioned air and a ground
power system improves air quality by eliminating the emissions resulting from the use of the
aircraft’s internal power generators that are run on jet fuel. Many airports are also putting resources
into infrastructute for natural gas, electric, biofuels, and propane refueling stations that benefit the
aitport and also pubic users, including commercial vans, courtesy shuttles, and taxis. Airports are
also participating in the U.S. Green Building Council’s Leadership in Energy and Environmental
Design program and using renewable energies such as solar and hydroelectric power to heat and
cool their buildings. Many aitports have recycling programs and high occupancy vehicle ground
transportation programs for getting passengers to and from the airport. Since 2005, airports in
Clean Air Act non-attainment areas have taken advantage of $6.6 million in FAA Airport
Improvement Program funds for infrastructure improvements to reduce emissions through the
Voluntary Airport Low Emissions (“VALE") program. The Airport Cooperative Research Program
run by the National Academies of Science Transportation Research Board is funding a guidebook
on preparing airport greenhouse gas inventoties.

IV. EU Emissions Trading Scheme

On December 20, 2006, the EC published a proposed ditective to cover civil aviation under
its Emissions Trading Scheme (“ETS”), which is intended to reduce CO, and othet greenhouse
gases. According to the European Union (“EU”), its aviation emissions have increased by 87
percent since 1990.° The proposed directive unilaterally includes the United States and other non-
EU airlines and sidesteps the normal process for dealing with aircraft emissions through the
Internatonal Civil Aviation Organization (*ICAO”) and international air service agreements. Under
the current EC proposal, air carriers landing in EU countries would be required to buy 10 percent of
their 2004-6 average emissions starting in 2012. Under the rules being proposed by the EU, an
airline would have to surtender emissions allowances for the entire duration of its trip. For example,
an aitline flying from Los Angeles to Londen, England would pay for the entire 6,000 miles and not
just the portion flown in EU airspace. Additionally, not only would the airline be required to pay

8 According to the Environmental Protection Agency, a nonattainment area is a locale that does not meet one or more
of the National Ambient Air Quality Standards for the criteria poliutants designated in the Clean Air Act.

9 EU’s aviation emissions have increased dramatically in laxge part due to the increase of low cost carders as well as the
inefficiencies of 27 separate air traffic control systems,
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the EU carbon allowances, joining the EU ETS offers no protection from additional fees put in
place by EU member states. Great Britain doubled its air passenger duty fee last year based on an
emissions justification. Other EU nations are considering the option of additional fees. The United
States is opposed to the current EU scheme stating that it violates international aviation law, offers
no protection to U.S. airlines from multiple charges, diverts revenue to subsidize EU industry and
governments, and unilaterally mandates a single solution rather than negotiating with the United
States and other countries to develop a performance-based approach that recognizes each country’s
sovereignty to implement appropriate measures.

At its September 2007 Assembly meeting, ICAO agreed that any type of ETS should only be
applied based on mutual consent between countries. ICAO approved guidance for establishing
the structural and legal basis for aviation's participation in an open trading system, and including key
elements such as reporting, monitoring, and compliance, while providing flexibility. ICAO also
chartered a Group on International Aviation and Climate Change (GIACC) to discuss an
international plan to actively address aviation GHGs. Composed of political level officials from 15
key aviation states, the GIACC seeks to find multiple avenues for addressing aviation’s climate
change contributions. By fall 2009, it will develop a menu of measures from which states may
choose to address emissions. These could include performance targets (e.g., fuel efficiency) and
cost-beneficial market-based measures (e.g., charges or emissions trading). GIACC’ goalis to
maintain flexibility so that states choose what is appropriate for theit particular market and industry
situation.

Another international organization addressing emissions is the Air Transport Action Group
(ATAG), which met in Geneva in April of 2008. The ATAG, primarily industry based, agreed on a
declaration for commercial aviation to move towards carbon neutral growth and a vision of
eventually achieving carbon free technology. ATAG plans to achieve this through focusing on a
four-pillar approach to climate change: investment in new technology; increasing operational
efficiency; air traffic and airport infrastructure improvements; and appropriate economic measutes.

\'A H.R. 2881, the FAA Reauthorization Act

H.R. 2881, which passed the House on September 20, 2007, includes several provisions
related to the environment, noise mitigation and land use initiatives, Section 132 allows airport
operators to reinvest the proceeds from the sale of land that an airport acquired for a noise
compatibility purpose, but no longer needs for that purpose -- giving priosity, in descending order,
to the following: reinvestment in another noise compatibility project at the airport; reinvestment in
another environmentally-telated project at the airpott; reinvestment in another otherwise eligible
AIP project at the airport; transfer to another public airport for a noise compatibility project; and
finally, payment to the Airport and Airways Trust Fund.

Sections 503 and 504 allow the FAA to accept funds from airport sponsots to conduct
special environmental studies for ongoing federally-funded airport projects, or studies to support
approved airport noise compatibility measures or environmental mitigation commitments, or to hire
staff or obtain services to provide environmental reviews for new flight procedures that have been
approved for airport noise compatibility planning purposes.

Section 505, the CLEEN engine and airframe technology partnership, directs the FAA, in
coordination with NASA, to enter into a 10-year cooperative agreement with an institution, entity,
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or eligible consortium to carry out the development, maturing, and certification of continuous lower
energy, emissions and noise engine and aitframe technology, including aircraft technology that
reduces noise levels by 10 decibels at each of the three certification points relative to 1997 subsonic
jet aircraft technology.

Section 506 phases out all civil subsonic jet stage 2 aircraft less than 75,000 pounds in the 48
contiguous states within five years. Section 507, the Environmental Mitigation Pilot Program, funds
six projects at public-use airports to take promising environmental research concepts into the actual
airport environment to demonstrate measurable reductions of aviation impacts on noise, air quality
or water quality.

In addition, section 818, the Redevelopment of Airport Noise Properties Pilot Program,
provides new tools to encourage airport compatible redevelopment of noise impacted properties
adjacent to airports to ensure joint comprehensive land use planning,
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HEARING ON AVIATION AND THE
ENVIRONMENT: EMISSIONS

Tuesday, May 6, 2008

HOUSE OF REPRESENTATIVES,
COMMITTEE ON TRANSPORTATION AND INFRASTRUCTURE,
SUBCOMMITTEE ON AVIATION,
Washington, DC.

The Subcommittee met, pursuant to call, at 2:30 p.m., in Room
2167, Rayburn House Office Building, Hon. Jerry F. Costello [chair-
man of the Subcommittee] Presiding.

Mr. CosTELLO. The Subcommittee will come to order.

The Chair will ask all Members and staff and everyone to turn
electronic devices off or on vibrate.

The Subcommittee is meeting today to hear testimony on avia-
tion and on the environment emissions. Today, after the first panel,
the Aviation Subcommittee will recess while we hear a briefing
from Ambassador John Bruton. The briefing is open to the public,
and Members can ask questions. After the ambassador’s briefing,
we will then reconvene the hearing and will hear from the second
panel. | will give a brief opening statement. Then | will call on the
Ranking Member, Mr. Petri, for any statement that he may have,
and then we will recognize our witnesses.

I welcome everyone to the Subcommittee hearing today on avia-
tion and the environment, in particular, emissions. Globally, com-
mercial aviation accounts for about 3 percent of emissions, and
with 1 billion passengers expected to fly in the United States by
2016, we need to responsibly manage aircraft emissions. Here at
home and across the globe, more is being done to reduce energy
consumption and emissions. Airlines, airports, manufacturers, and
the Air Force are at the forefront of developing better planes, tech-
nology and operating procedures to conserve fuel and to reduce
emissions.

They are an example of how improvements are driven by neces-
sity as fuel costs are the largest single expenditure for the airlines,
accounting for about 40 percent or more of their total expenditures.
In the last month, fuel has greatly affected the aviation industry,
causing four carriers to file bankruptcy and other carriers to reduce
capacity. Every penny increase in the price of jet fuel results in an
additional $195 million in annual fuel costs for the U.S. airline in-
dustry.

To combat this, aircraft fuel efficiency has improved by almost 31
percent since 1990. On April 22nd, 2008, the ATA committed to
work towards an additional 30 percent fuel efficiency improve-
ments by the year 2025. Research also continues in engine effi-

)
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ciency, airframe aerodynamics and in the use of lighter materials
like the composites currently being used by Boeing on the 787. The
implementation of NextGen will also have a positive impact on the
environment, including fuel-efficient operation procedures, the in-
troduction of new airframe and engine technologies and in devel-
oping alternative fuels.

This is another reason why we need to move forward on modern-
izing our air traffic control system and in continuing to urge the
FAA to produce and meet its timelines for modernizing our system.

I am pleased to see that Boeing completed its first biofuels flight
with Virgin Atlantic early this year and that it is working on fuel
cells for future aircraft. | am also interested in hearing more about
coal to liquids—CTL—coal to liquids technology and the benefits
that it may bring to this discussion. | have been a long supporter
of clean coal technologies. The United States has at least a 250-
year supply of coal. Given that CTL fuels can be used in existing
planes and engines and that they can help reduce our reliance on
foreign sources of oil, I believe that CTL production should be pur-
sued.

Further, airports are facing a significant challenge to increase ca-
pacity while also managing the environmental impacts on local
communities. Many airports are putting resources into infrastruc-
ture for natural gas, solar, electric, biofuels, and propane refueling
stations that benefit the airports and many public users such as
commercial vans, courtesy shuttles and taxis.

I am interested in hearing more from SeaTac on its recycling pro-
gram and on its greenhouse gas emissions inventory. Under H.R.
2881, the FAA Reauthorization Act of 2007, which passed the
House on September 20th of last year, we provided historic levels
of funding to upgrade our air traffic control system, to improve effi-
ciency and to invest in aviation research. Other programs to reduce
our carbon footprint in H.R. 2881 include the Clean Engine and
Airframe Technology Partnership and the Green Towers Program,
which was modeled after what is currently being done at O'Hare
International Airport in Chicago. We continue to wait on our
friends in the other body, in the Senate, to act on legislation to re-
authorize the FAA so that we can move forward to going into con-
ference and in producing a bill that can be sent to the White
House.

Finally, the European Union has proposed an emissions trading
scheme to reduce emissions. Due to the global nature of aviation,
I strongly believe that any effort to reduce emissions should be
done by consensus through ICAO and must maintain economic
growth while we are reducing emissions.

I, again, welcome all of our witnesses today. | look forward to
hearing your testimony.

Before | recognize the Ranking Member, Mr. Petri, for his open-
ing statement or remarks, | ask unanimous consent to allow 2
weeks for all Members to revise and extend their remarks and to
submit any additional statements and materials for the record.
Without objection, so ordered.

At this time, the Chair recognizes the Ranking Member, Mr.
Petri.
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Mr. PeTRI. Thank you very much, Mr. Chairman, and thank you
for calling this timely and important hearing today.

As you pointed out, aviation is essential to the healthy economy
and the free flow of travel and commerce worldwide, but as we all
know, airplanes are currently solely dependent on petroleum-based
fuels that emit greenhouse gasses. According to the FAA, the trans-
portation sector is responsible for about one-quarter of greenhouse
gas emissions, but to put things into perspective, aviation is re-
sponsible for only 3 percent of U.S. greenhouse gas emissions.

Historically, the aviation industry has taken a leading role in the
effort to reduce emissions. Emissions are directly tied to fuel con-
sumption. With the soaring cost of jet fuel, airlines and operators
have a clear incentive to reduce the fuel burden. Significant and
environmental benefits have come along with the business incen-
tive to conserve fuel.

Multi-billion dollar research and development investments by in-
dustry are yielding more efficient, quieter engines as well as light-
er, more aerodynamic frames.

It is my understanding that for aircraft of the 70- to 150-pas-
senger size, Pratt and Whitney's newly developed, geared thermal
fan engine will increase aircraft fuel efficiency of upwards of 12
percent. Boeing's groundbreaking new 787 Dreamliner design will
require 20 percent less fuel, will be 60 percent quieter and will
produce 28 percent less noxious oxide emissions than the plane it
replaces. | think, on a per-passenger basis, this is about as fuel effi-
cient as a mini automobile on a per mile basis.

Realizing that aviation, like all other industries, is a contributor
to greenhouse gas emissions, it is important to note that in the last
35 years the U.S. air transportation system has experienced a six-
fold increase in mobility. However, even with that growth in travel,
aviation fuel efficiency has seen a 60 percent improvement.

Aviation emissions have been and remain a controversial issue.
Aviation’s contribution to greenhouse gas emissions has recently
received growing attention in our country and even greater atten-
tion overseas.

The European Commission has proposed to regulate aircraft
emissions in a proposal to add the aviation industry to the Euro-
pean Union’s emissions trading scheme. Some have raised the con-
cern that the proposal violates several bilateral agreements, includ-
ing the recently signed U.S.-EU Open Skies agreement. There are
also concerns that it ignores recognized international civil aviation
laws.

While the second phase of the EU’s emission trading scheme is
a vast improvement over the first phase, it is important that pro-
posals to regulate aircraft emissions not unfairly burden an indus-
try that has done so much to reduce its impact on the environment,
an industry that we rely on to bring together the world community.

In the U.S., the FAA and this Committee have undertaken sev-
eral initiatives to address the impact aviation has on the environ-
ment. For instance, in this Committee's current FAA reauthoriza-
tion proposal that passed the House last September, we included
no less than eleven programs to lower aviation’'s impact on the en-
vironment.
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In coordination with the airline industry’s emission reduction ef-
forts, the voluntary airport low-emission and continuous low-energy
emissions and noise programs have proven themselves successful.
It is reauthorized in the House FAA reauthorization proposal. We
are committed to continue to advance these programs going for-
ward.

Government has also had a responsibility to continue to invest
in fundamental aviation research and development. In fact, for
budget year 2009, the FAA plans to invest more than $336 million
in research and development.

According to U.S. Government sources, the number of commer-
cial air carriers has doubled since the late 1970s. The number of
U.S.-scheduled passenger enplanements has jumped by about 175
percent. Domestic enplanements are projected to grow to over 1 bil-
lion by 2016.

As aviation grows, it is critical that it continues to do so in an
environmentally responsible manner.

The aviation industry has proven that lessening aviation's im-
pact on the environment can be achieved without strict government
regulations. As scrutiny over the aviation industry is on the rise
around the world, we must be sure not to hamper productive ef-
forts that have proven effective at reducing emissions. We must
also continue our work on developing cleaner-burning, alternative
jet fuels.

Clearly, aviation emissions is a complicated issue, requiring a
complex and multi-faceted approach, utilizing the expertise and
knowledge of the FAA, NASA and of the aviation industry.

In conclusion, 1 would like to thank all of our witnesses and Am-
bassador Bruton for coming, and | look forward to your testimony
and to the discussion this afternoon.

Thank you, Mr. Chairman.

Mr. CosTELLO. The Chair thanks the Ranking Member.

Before | recognize Members for statements, opening statements
or for comments, | want to make sure that Members and everyone
are mindful that we are going to have a number of procedural votes
on the floor, and we do have nine witnesses who will be testifying
at this hearing today.

So, with that, the Chair will now recognize the gentlelady from
Texas, Ms. Johnson.

Ms. JoHNsSON. Mr. Chairman, thank you very much.

I will just ask unanimous consent to file my statement to save
some time. Thank you.

Mr. CosTELLO. The Chair thanks the gentlelady and now recog-
nizes the gentleman from New York, Mr. Hall.

Mr. HALL. Mr. Chairman, | will follow the gentlelady’'s example
and ask that my statement be entered in the record.

I yield back.

Mr. CosTELLO. The Chair thanks the gentleman.

Does any other Member wish to make a statement or a com-
ment?

If not, the Chair at this time will introduce our first panel of wit-
nesses: Mr. David Fahey, who is a Research Physicist with NOAA,
Mr. Daniel Elwell, who is the Assistant Administrator over at the
FAA for Aviation Policy Planning and the Environment; and Dr.
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Gerald Dillingham, who is the Director of Physical Infrastructure
Issues with the U.S. Government Accountability Office. Mr.
Dillingham has testified here many times before.

So we welcome all of you. The Chair will recognize you, Dr.
Fahey, for your opening comments and for your testimony.

We would remind the witnesses that you will be recognized for
5 minutes. Your entire statements will be entered into the record,
and then, of course, Members will have questions after the three
of you present your testimony.

With that, Dr. Fahey.

TESTIMONY OF DR. DAVID W. FAHEY, RESEARCH PHYSICIST,
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION,;
DANIEL K. ELWELL, ASSISTANT ADMINISTRATOR, AVIATION
POLICY, PLANNING AND ENVIRONMENT, FEDERAL AVIA-
TION ADMINISTRATION; AND DR. GERALD DILLINGHAM, DI-
RECTOR, PHYSICAL INFRASTRUCTURE ISSUES, U.S. GOV-
ERNMENT ACCOUNTABILITY OFFICE

Mr. FAHEY. Good afternoon, Mr. Chairman and Members of the
Committee.

I am Dr. David Fahey, a Research Physicist with NOAA, the Na-
tional Oceanic and Atmospheric Administration. Thank you for in-
viting me to be a witness at this hearing.

I have spent my career studying the atmosphere, with particular
emphasis on ozone depletion and climate change, and have been in-
volved with aviation issues in a number of research studies and
policy-relevant scientific assessments.

My written testimony addresses the basic aspects by which glob-
al aviation affects climate and discusses key uncertainties and
knowledge gaps and the understanding of those effects. The results
in my testimony are derived from the scientific assessments of the
Intergovernmental Panel on Climate Change, or "IPCC" as it is
commonly known. The IPCC completed an aviation assessment in
1999 and partially updated it in 2007. Here, | will highlight several
key points from my testimony.

First, aviation is one of several human activities that contribute
to climate change by altering the natural amounts of greenhouse
gasses, small particles or cloudiness in the Earth’'s atmosphere.
These activities create what scientists call "radiative forces” of cli-
mate which can be thought of as pushing the climate away from
its current state. Scientists know that if it is pushed too hard the
climate state will change, altering basic parameters such as tem-
perature and precipitation.

My next point is that there are three aspects of aviation oper-
ations which, when taken together, distinguish aviation from other
human activities that contribute to climate change.

The first of these is the aviation burns fossil fuels, releasing a
variety of gases and particles into the atmosphere. A number of
these emissions contribute to climate change.

Secondly, most aviation emissions occur at aircraft cruise alti-
tudes, well above the Earth’s surface, which allows some of those
emissions to have a greater effect in the atmosphere and on climate
than they otherwise would if the emissions occurred near the
Earth’s surface.
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Thirdly, aviation operations often increase cloudiness along and
near aircraft flight tracks. Aircraft contrails shown in my Figure 1,
here displayed, are the most familiar form. This is actually a pic-
ture over Washington, D.C. This increase in cloudiness contributes
to climate change.

So, to recap, aviation has a unique role in climate change be-
cause it burns fossil fuels high in the atmosphere and increases
cloudiness.

My next point is that the aviation climate impact is a sum of sev-
eral component effects. A summary is shown in my Chart 1 where
the unit of measure is radiative forcing. Current best estimate val-
ues are shown there as the bars for the emissions of carbon diox-
ide, nitrogen oxides, water vapor, sulfate, and soot particles and for
cloudiness from contrails. This list reflects the complexity of the
aviation climate impact. The total of these terms is positive, the
bottom bar there, which means aviation leads to a warming of cli-
mate. For perspective, the aviation total is about 3 percent of the
total climate forcing from all human activities.

My fourth and final point is that uncertainties and knowledge
gaps are associated with aviation’s climate impact. Computer mod-
els of the atmosphere are required to quantify aviation effects be-
cause of the complexity of the processes involved. Model estimates
are associated with varying uncertainties because our representa-
tion of atmospheric processes and models is incomplete.

Concerning knowledge gaps, two are worth noting here; namely,
the lack of best estimates for the impact of contrails as they spread
out to form more extensive cirrus clouds and the potential role of
aviation particles in modifying cloud formation.

So, in summary, aviation emits gases and particles high in the
atmosphere and increases cloudiness. The emissions and cloudiness
cause radiative forcings which lead to climate change. Currently,
the overall impact of aviation is a positive radiative forcing, which
leads to a warming of climate. Uncertainties remain when it comes
to quantifying the separate impact of various aviation emissions,
and some gaps exist in our knowledge of key processes involving
those effects.

So thank you again, Mr. Chairman, for inviting me to testify. |
am happy to answer any questions that you might have.

Mr. CosTELLO. Dr. Fahey, we thank you, and we will have some
guestions for you.

The Chair now recognizes, under the 5-minute rule, Mr. Elwell.

Mr. ELweLL. Chairman Costello, Mr. Petri and Members of the
Committee, thank you for the opportunity to testify today.

Given the amount of misinformation circulating today about
aviation emissions and climate change, | thought I might try to cor-
rect some misperceptions.

Myth: Aviation is the fastest-growing source of greenhouse gas
emissions. Fact: Aviation currently represents, as we have heard
several times, less than 3 percent of greenhouse gas emissions
worldwide. While that number may grow to 5 percent by 2050, the
largest aviation market in the world—the U.S.—is burning less
fuel today than in 2000.

Myth 2: Aviation emissions have four to five times the impact on
climate change because of the altitude where they occur. Fact:
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There is nothing unique about emissions from aircraft engines.
Just like your automobile, aircraft emissions are about 70 percent
C02, 29 percent water and 1 percent other products, including NOx
and particulate matter. It does not matter where CO2 is emitted.
The climate impact of C02 is well-understood, and it is the same
at altitude as it is on the ground.

As my colleague just said, our knowledge of the impacts from the
other products is not very good, both as to intensity and, in some
cases, even whether there is a net warming or cooling effect.

Myth 3: Other forms of transport are out-performing aviation in
fuel-efficiency improvement. Fact: the fuel efficiency of aircraft has
improved by 70 percent in the last 40 years. Even over the 20-year
period, 1985 to 2005, improvements in U.S. aviation far outpaced
the emission intensity improvements in other methods of transport,
including automobiles, trains and rail.

Myth 4: European aviation is doing better than U.S. aviation
with respect to emissions performance. Fact: between 1990 and
2005, the greenhouse gas emissions of commercial aviation in the
European Union grew about three times as fast as those of the U.S.
aviation sector. Further, since 2000, while EU aviation emissions
rose over 30 percent, U.S. commercial aviation actually burned 4
percent less fuel even though it carried 12 percent more passengers
and 22 percent more cargo.

Myth 5: The U.S. opposes the use of market-based measures to
address aviation emissions. Fact: During last year's ICAO assem-
bly, the U.S. and most of the world endorsed the utility of market-
based measures in general and emissions trading in particular, as
long as those measures are implemented for international emis-
sions through mutual consent. Europe disagreed with the mutual
consent part of that resolution.

Finally, myth 6: The U.S. has no plan to address aviation’s
greenhouse gas impacts on climate. Fact: We have placed environ-
mental stewardship at the heart of our efforts to transform the
U.S. aviation system through NextGen. We are addressing the
challenge of aviation emissions via a five-pillar plan.

Number one: Improve our scientific understanding of the impacts
of aviation emissions. As Patrick Moore, cofounder and former lead-
er of Greenpeace, recently noted, “We all have a responsibility to
be environmental stewards, but that stewardship requires that
science, not political agendas, drive our public policy.”

Two: Accelerate air traffic management improvements and effi-
ciencies to reduce fuel burn. We are putting about a billion less
tons of CO2 in the atmosphere per year since we implemented the
reduced vertical separation minimum in 2005, and we are accel-
erating the use of enhanced navigation procedures like RNP and
CDA to further improve fuel efficiency.

Three: Hasten the development of promising environmental im-
provements in aircraft technology. The President’'s budget funds,
and this Committee’s authorization bill authorizes, a research con-
sortium called CLEEN, which will accelerate the maturation of
technology that will lower energy emissions and noise.

Four: Explore the potential of alternative fuels for aviation. The
FAA helped form and is an active participant in the Commercial
Aviation Fuels Initiative. You will hear from Rich Altman later, the
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CAAFI Director, about progress we are making in this area. Alter-
native fuels will be the game-changer technology that gets us closer
to carbon neutrality.

Five: Market-based measures and emissions trading may be use-
ful to reduce emissions if technological operational and procedural
improvements are not enough.

Aviation succeeded in its first century because it constantly met
the challenge of innovation—flying safer, faster, quieter, and clean-
er. Going forward, climate change could be the most significant
long-term challenge facing aviation. I am confident NextGen and
our five-pillar plan will provide a science-based, technology-driven
approach that focuses on performance.

Thank you, Mr. Chairman. | would be happy to answer any ques-
tions.

Mr. CosTELLO. Thank you, Mr. Elwell.

The Chair now recognizes Dr. Dillingham.

Mr. DiLLINGHAM. Thank you, Chairman Costello, Mr. Petri and
Members of the Subcommittee.

In my testimony today, | will address three questions: First,
what is the nature and scope of aviation emissions? Second, what
is the status of key Federal efforts to reduce emissions? What are
some other steps that could be taken to reduce emissions?

Regarding the nature and scope of emissions: Aviation emissions
can have adverse health and environmental effects. They con-
tribute to local air pollution on the ground and to greenhouse gases
in the atmosphere. Over the last 30 years there has been a steady
reduction in aircraft emissions. However, the increased number of
flights, coupled with system congestion and delays, has partially
offset these reductions. The forecast is for continued growth in air
traffic for the coming decades. Some experts have argued that it
will be difficult for the technology needed to mitigate emissions to
keep up with the forecasted growth in traffic.

Regarding key Federal efforts for reducing emissions: In the near
term, the technologies and procedures that are being developed as
part of the NextGen to improve the efficiency of flight operations
can also reduce aircraft emissions. According to FAA, implementing
NextGen technologies and procedures will allow for the more direct
routing of flights, which will also improve fuel efficiency and will
reduce greenhouse gases between 10 and 15 percent. In the long
term, emissions controls are going to be derived from research and
development that is focused on increasing fuel efficiency and in
mitigating the effects of emissions and noise.

The national plan for aeronautics R&D supports the integrated
R&D goals for increasing fuel efficiency and for reducing emissions
and noise. One of the goals of this plan is to better understand the
nature and impact of aviation emissions. The results of this work
are expected to support the development of lower emitting alter-
native fuels, more efficient air traffic management technologies and
procedures and more fuel-efficient aircraft engines. Both the FAA
and NASA have developed strategic plans for work that could help
to achieve these national goals.

Turning now to next steps going forward: As mentioned,
NextGen has the potential to help reduce emissions. Therefore, a
first step going forward is that FAA should expedite the moving of
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NextGen from planning to implementation. In taking this step, the
FAA might consider establishing a single office that would have the
authority to implement NextGen and that would be accountable to
the FAA Administrator.

Another step for FAA is to deploy and demonstrate as soon as
possible an integrated suite of NextGen technologies and proce-
dures that are currently available. Such a deployment could dem-
onstrate the benefits of NextGen, including greater system effi-
ciency and lower emissions. These benefits could also incentivize
airlines to equip for operating in the NextGen environment.

A next step for Congress is addressing the decline in Federal
funding for aeronautical research. One way that this can be accom-
plished is by reauthorizing FAA. The House FAA reauthorization
bill includes funding for the CLEEN Initiative that could lead to
the early maturation of certain emission-reduction technologies.
Additionally, FAA is requesting a threefold increase in its budget
for R&D, including $688 million for NextGen.

Another step for Congress is to continue considering proposals to
address climate change, including market-based mechanisms and
other incentives for technological change. These considerations
should include the global nature of aviation and the potential unin-
tended consequences of the various proposals.

Mr. Chairman and Members of the Subcommittee, although FAA
and the aviation industry have exceptional environmental records,
the issue is not past performance but future achievements. Ade-
quately addressing emissions and other environmental concerns
must be an integral part of efforts to improve the efficiency, safety
and capacity of the national airspace system.

Thank you, Mr. Chairman.

Mr. CosTELLO. Thank you, Dr. Dillingham.

Again, we thank all three of our witnesses on the first panel for
your testimony.

Dr. Fahey, talking about research and policy, what discussions
need to take place to improve the scientific knowledge of aviation’s
impact on the atmosphere?

Mr. FAHEY. Thank you, Mr. Chairman.

I think it is very clear that the science is not exactly where you
would want it to be if the objective is to evaluate the need for regu-
lation and to follow through with some regulation.

First of all, 1 think a way to improve the science is to consider
updating the IPCC 1999 assessment of aviation. This was an inter-
national scientific exercise, much like the climate change assess-
ments that they do, that brought together scientists along with
stakeholders, both the industry and policymakers, to consider what
was the impact of aviation. Back in 1999, no one really could put
a number on it. So a decade hence we are not where we would like
to be in terms of having updated that assessment because things
have changed. Models have gotten better; the problem has shifted
a bit. So that is one thing that could be done.

The second—and it has come up here just in this testimony—is
that any assessment of aviation's climate impact and any assess-
ment of whether regulation is appropriate needs to have a scenario
of what the future of aviation is going to be, meaning | can speak
very clearly today as | did about what aviation has done to date,
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but | cannot speak nearly as well about what the future is. That
is because no one necessarily knows the future.

So, again, scientists could come together with policymakers, air-
craft, airline industry representatives, and their stakeholders to de-
velop those scenarios, and those scenarios would address not only
expected but also desirable changes in the technology in the oper-
ations, in the fuels, and traffic growth. Again, they are things that
have already come up here this afternoon.

So, from a scientific point of view, scientists need to know what
is most likely going to happen or need to know a range of things
so that they can evaluate those scenarios, rather than all possible
scenarios, for the climate impacts and then hand those over to the
policymakers. Well, first of all, they must finish an international
assessment that says what we think those scenarios mean, and
then that provides the basis for policymakers.

Then the final thing that could improve the science is simply to
strengthen the commitment of U.S. science and regulatory agencies
to actually spend quality time carrying through with these things.
Again, we have heard that there are ongoing programs that are
trying to address these problems, but | think, again, we should
strengthen that, and we should, probably more importantly, coordi-
nate that so we do not reinvent the wheel and that we share re-
sources and efforts to bring to bear on this.

Mr. CosTELLO. Thank you.

Dr. Dillingham, in your testimony, you identify a potential re-
search gap for emissions reduction technologies. | wonder if you
might talk a little bit about the implications of this gap.

Mr. DILLINGHAM. Yes, Mr. Chairman.

What we are referring to is, prior to, | think, about 2005, NASA,
which conducts a significant part of the aeronautical research for
the U.S., restructured its portfolio in terms of the kind of research
it would do and the level to which it would develop that research.
Prior to that time, NASA was developing research to, let us say,
the technology readiness level of five or six, which meant that this
level was closer to where the industry would pick it up and move
it further into the potential for something to be used in the devel-
opment of a new product design.

Since that time, not only has NASA restructured its research
portfolio, but it has seen a significant decline in the amount of
money that is available for aeronautical research. Part of what was
scheduled for that budget was research that was going to support
NextGen technologies and environmental issues for NextGen. So
that all had to be reevaluated, reshuffled, and so you had a gap be-
tween where NASA was able to take the technology and where in-
dustry would pick it up. So that is the gap we are talking about.
The proposal that you mentioned in your opening statement—the
CLEEN proposal—as well as other provisions within the House re-
authorization bill are efforts to close that gap. FAA is also, as |
said, trying to close the gap. It has the potential to slow down
NextGen if FAA is not able to get that research done that will
allow it to move forward with NextGen and emission and noise re-
duction technologies.

Mr. CosTELLO. Thank you, Dr. Dillingham.
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Mr. Elwell, I think we are all very familiar with the FAA’s view
of the EU legislation, which of course would include U.S. carriers
and its emissions trading scheme.

What actions or measures would the FAA or the U.S. Govern-
ment be prepared to take if, in fact, the EU adopts and applies the
legislation to U.S. carriers?

Mr. ELWELL. Mr. Chairman—

Mr. CosTELLO. First, you might, for the record, state the FAA's
view of the EU legislation.

Mr. ELwELL. Regarding the EU legislation in its current state,
the Administration is against. 1 want to highlight, obviously, the
Administration is not against the effort to reduce emissions. Clear-
ly, we have had pretty good success in recent years.

Right now, the state of the EU legislation is such that its unilat-
eral nature is unacceptable to the U.S., and | would say it is so for
quite a number of countries. That is why we have right now the
Group on International Aviation and Climate Change which came
out of the 36th Assembly last year, which is where this impasse
sort of came to a head.

We do not know the final state of the legislation, because it is
still being worked on. In fact, it is probably having a little more
difficulty between the EU Commission and the Parliament now
than it had several months ago. We cannot really make a state-
ment on the legislation. It has not reached its final form.

Mr. CosTELLO. But in its current form, clearly the administration
opposes it?

Mr. ELwELL. Clearly.

Mr. CosTELLO. The Chair now recognizes the Ranking Member,
Mr. Petri, for any questions he may have.

Mr. PETRI. Thank you.

I really wanted to follow up on the questions you were just ask-
ing and maybe lay a little, or help you lay a little foundation for
the briefing we are going to be receiving from Ambassador Bruton.

I understand you were over in Brussels some time ago and had
considerable discussions. The issue of carbon-based emissions is not
an EU problem or an American problem; it is a problem that we
feel that needs to be addressed by China and India and Europe and
the United States, and so on.

So are there opportunities rather than arguing? What is someone
to do? The Europeans are trying to move forward. There are a
number of issues when you get beyond the borders of international
that are impacting people outside in their own countries, and avia-
tion clearly raises almost all of those issues. Is there some way we
can switch this into a positive discussion? Do you have hope that
that is going to be possible or are we here in a sort of tit-for-tat
facedown?

Mr. ELweLL. Well, certainly, there is hope to come to an agree-
ment. | agree with you, Mr. Petri. This is a global problem, for
international aviation as well as maritime. Maritime emissions
have unique problems. Because so much of the emissions are emit-
ted internationally, aviation is in a unique position in that, unlike
ground-based sources of C02, we have currently—aviation has no
alternative propulsion source.
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As far as the question of, is there a way to get past this, | think
absolutely. I think, Mr. Chairman—Chairman Costello—mentioned
phase 2 of the US-EU open aviation negotiations. | think that is
an excellent opportunity, and | believe it will be on the agenda to
try to figure out a way. The rest of the world believes ICAO still
has the mandate to lay out a global framework. To that end, the
GIACC, the Group on International Aviation and Climate Change,
will be working hard, very hard, over the next 18 months or so to
come up with that framework in time to help inform the U.N. proc-
ess in general.

So, I am a strong proponent, the U.S. is a strong proponent for
allowing individual states—respecting sovereignty, for allowing in-
dividual states to work with a suite of measures. There are a num-
ber of measures that can be used, not just ETS, to achieve set
goals. |1 do believe that we need to set some goals going forward
and then allow states the discretion to use this suite of measures
necessary to achieve those goals.

Mr. PETRI. Are there opportunities—I should know more about
the enforcement mechanism or whatever, but are there opportuni-
ties for sort of a carrot approach as well as for a stick approach?
We have a relatively older air fleet which can be made much more
efficient. | know California, as an example, some years ago discov-
ered the most efficient thing they could do to reduce emissions was
to have a bounty on old cars. If we could come up with some sys-
tem like that as part of this, it would be a great benefit to a leader
in industry that | think wants to modernize its fleet but that is
really behind the eight ball for a variety of reasons in doing that
right now. Most of the sales of these wonderful new composite
planes are going to airlines around the world rather than to our
domestic fleet because of the financial situation. Are there any
ideas of that sort?

Mr. ELweLL. | do not want to answer a sort of “carrot” question
with a “stick” answer. | think right now, clearly, the biggest carrot
out there is getting the most modern fleet mix. For any user of the
aviation system, whether it is a commercial airline or an indi-
vidual, private owner, getting the most fuel-efficient and modern
airframe as soon as possible to reduce this cost of fuel burden is
the clearest approach. But I do think—and | noted—there are a
number of States that want to incorporate, for instance, an afford-
able loan program for NextGen equipage. | think that it is innova-
tive, and I think it is a great idea.

Mr. CosTELLO. The Chair thanks the Ranking Member and now
recognizes the gentleman from Wisconsin, Mr. Kagen.

Mr. KAGEN. Thank you, Mr. Chairman, for holding this impor-
tant hearing. Thank you to Ranking Member Petri for leading the
way on some of these questions.

Dr. Fahey, am | correct in reading your testimony that there is
no other means of propelling our aircraft today other than by using
fossil fuels from some source?

Mr. FaHEY. | did not really address that in my testimony. In
terms of what we have done so far, that is certainly the case. So
I am mostly addressing it in terms of the climate impact of avia-
tion. Looking backwards in time, what has aviation done to date?
That ties in with my comment about the need for scenarios where,
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if you want a scientific assessment of the future of aviation, we
first have to discuss what the scenario is of that. The scientists do
not define that. We should be handed that, so to speak.

Mr. KAGEN. Right. All of the fossil fuels used in transporting peo-
ple and goods in aircraft are giving out emissions, as you have stat-
ed. There are nitrogen oxide components. There are respiratory ir-
ritants in sulfates.

So, as far as you are aware, all of the fossil fuels are not healthy
for people, right? You would agree with that?

Mr. FAHEY. Well, certainly, as to some of the byproducts of fossil
fuels, that is correct.

Mr. KAGEN. Yet, it is a very small component of what might af-
fect human health?

Mr. FAHEY. That | cannot speak to, but I would guess that is the
case.

Mr. KAGEN. With regard to the cap and trade that you men-
tioned, Mr. Elwell, has there been any consideration on the part of
the administration to include the pollution that comes our way
from China? As you know, China has developed its economy largely
at the expense of the sacrifice of its environment, and their pollut-
ants do not remain in their airspace; they travel over to the United
States, to the West Coast. What measures have you taken to in-
clude China into any possible cap and trade that moves forward?

Mr. ELweLL. Well, the cap and trade—again, in the aviation con-
text for the U.S., for U.S. aviation’s contribution to climate change,
the U.S. does not believe cap and trade is appropriate for us.
Again, this goes right back to every nation is in a different place.
China is a country that is part of the Group on International Avia-
tion and Climate Change. They plan to grow their aviation system
15 percent a year going forward. They see possibly mitigating that
by 5 percent with NextGen-like technology. Clearly, they are in a
completely different, very robust growth state.

We currently do not have a plan for walling off a cap-and-trade
system for other countries’ emissions. Again, that is what the glob-
al framework is designed to address. It is intended to take into ac-
count the different socioeconomic conditions vis-a-vis aviation that
other countries are in but still getting to an overall global reduc-
tion. | think that is the goal globally, to get a global reduction even
while allowing growth where you can allow growth.

Mr. KAGEN. Has the administration at all considered generating
or synthesizing fossil fuels by extracting carbon dioxide from the
atmosphere and then synthesizing jet fuels much as the Fischer-
Tropsch reaction has been shown to do?

Is that beyond your area of expertise?

Mr. ELwELL. That would be beyond my area of expertise.

Mr. KAGEN. That is the safest answer on that one.

I will not ask Dr. Dillingham.

Mr. DILLINGHAM. Thank you.

Mr. KAGEN. Back to you, Dr. Fahey.

Mr. FAHEY. | am aware of that process. It is not clear to me that
it is carbon neutral or sufficiently carbon neutral, and | do not
know that it has been discussed for aviation.

Mr. KAGEN. Very good.

I yield back my time. Thank you.
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Mr. CosTELLO. The Chair thanks the gentleman.

There may be other Members who will have questions to submit
in writing, but at this time, we would recognize Mr. Ehlers, the
gentleman from Michigan. | understand he may have a few ques-
tions.

Mr. EHLERs. Thank you, Mr. Chairman. | have just one fairly
brief one for Dr. Fahey.

What can you tell me about the emissions problem at the various
altitude levels? Obviously, we have piston aircraft from 0 to 10,
maybe 15, and you have jets at varying altitudes. What is the
interaction of the emissions with the atmosphere at the different
levels? Which are worse and which are better?

Mr. FAHEY. Which altitudes are better?

Mr. EHLERS. Well, I am just wondering what is the byproduct of
the emissions. Does it depend on the altitude? Does the interaction
of the emissions with the atmosphere vary with altitude? Which is
the problem area? Which is less important?

Mr. FAaHEY. Well, the short answer is, yes, the effect of emissions
is certainly a function of altitude. That is part of its complexity.

As | mentioned in my oral testimony, one of the key distin-
guishing factors for aviation is the fact that it is up in the atmos-
phere, well above the Earth’'s surface. What | did not say is why.
The reason why is that the emissions’ lifetime or the time before
they are actually removed from the atmosphere—as to some of the
emissions—increases the higher you put them in the atmosphere.
So, if an emission is going to have a deleterious effect, you enhance
it by emitting it high in the atmosphere.

This is not true for C02, as you probably well know, because its
lifetime exceeds any other one that we are considering, so that is
not the issue. The nitrogen oxide is probably one of the more inter-
esting ones. Nitrogen oxides are emitted at the Earth’s surface,
also in fossil fuel burning, but at altitude nitrogen oxides linger
around, so to speak. They interfere or they contribute to ozone pro-
duction in a way that they do not on the surface of the Earth,
meaning they are producing that ozone at the same altitude, and
they have an effect on methane, which you may know is a principal
greenhouse gas. So that aspect of aviation is one that stands out,
for example, that no other sector really is noted for having this de-
pendency. Again, it depends on altitude. So if all aviation—I will
conjecture—you know, never flew above 3,000 feet, we probably
would not have the NOx—or the nitrogen oxide—ozone methane
problem, but the fact that they are more at 30,000 feet, 40,000 feet
now, you do.

Then there is another example. A small component is water
vapor, that fossil fuel burning releases water vapor. At the Earth’s
surface that is completely inconsequential, but if you are at the
high altitudes and in the troposphere and into the lower strato-
sphere, now that water is consequential because nature removes
most of the water from air as it moves. It circulates in the atmos-
phere, so the stratosphere is significantly drier by orders of mag-
nitude than the Earth’'s surface. So if you put in water, even if it
looks like it is a small amount, it can have a disproportionate ef-
fect. Water vapor, in the case of aviation, is not the largest impact,
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as you can see from my charts, but it is there; it is measurable;
it is quantifiable.

Then of course there are sensitivities, that if you increase the al-
titude of all aviation you would increase that term where you may
reduce other terms.

Then another important example is contrails. As you may know,
contrails require cooperation from the atmosphere, that the atmos-
phere has to be cold enough for a contrail to form and it has to
have high enough relative humidity, and that does not happen in
the lower regions of the atmosphere. It is too warm. And so you
need to go up into the colder troposphere, the lower region of the
atmosphere before a contrail is likely to form given current avia-
tion technology. And so if you were to fly all aircraft, 1 will conjec-
ture, below 3,000 feet you would not have contrails. So, if you look
at the chart, contrails are a significant component of the overall
contribution to aviation.

So, you see those kinds of trade-offs. It really does matter. For
example, the over-the-pole routes that have become popular as a
way of shaving distance off of aviation, those flights operate a
greater fraction of the time in the stratosphere because the strato-
sphere is lower in the polar regions. And so an aircraft flying at
a constant altitude, which they tend to do, will spend more of its
time in the stratosphere as it goes over the poles than it would if
it went across the continental U.S. or across the equator. So you
can even bring it down to not only does it depend on altitude—well,
it does depend on altitude, but it also depends where you are in
the latitude-longitude space when you make those emissions.

Mr. EHLERS. Thank you very much. That is very interesting. |
apologize. | was detained and could not be here, but I will have to
peruse your written statement because | find this very intriguing.
Thank you very much.

Mr. CosTELLO. The Chair thanks the gentleman from Michigan
and thanks our first panel of witnesses for being here and for your
valuable testimony. You are dismissed.

I might ask Ambassador Bruton his time schedule. We have just
been called to the floor for votes, and timing is everything around
here. There are 10 votes that have been called for, which means
that we will recess, and it will be about an hour and 20 minutes.
You have one or two options, Mr. Ambassador, depending on your
schedule. We could take your briefing, your 5-minute briefing, and
if you cannot remain here, we will submit questions to you in writ-
ing. We are respectful of your time. In an hour and 20 minutes, we
will come back and get to our next panel of witnesses.

So | am giving you the option depending on your time. Do you
want to go forward with your briefing? Yes.

The Chair thanks our first panel and will call Ambassador
Bruton to the witness table, please.

Now that we have concluded the first panel of the Subcommittee
hearing, we will recess the hearing and will proceed to an open
briefing by the head of the delegation of the European Commission
to the United States, Ambassador John Bruton. During this time,
the official reporter will take a break and will rejoin us when we
reconvene with the second panel of the hearing.
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I welcome Ambassador Bruton. Ambassador, | thank you for
being here today, and the Subcommittee appreciates your partici-
pation and recognizes that neither this Subcommittee nor the
House has jurisdiction over the ambassador.

Ambassador Bruton was the Prime Minister of Ireland from 1993
to 1997. He also had a leading role in the Constitutional Conven-
tion of the European Union. He was appointed as a commission
head of the delegation in the United States in November of 2004.
I have worked, through the Friends of Ireland, with the ambas-
sador in his years as the Prime Minister of Ireland.

Ambassador, we welcome you. We thank you for being here, and
we look forward to your briefing.

[Whereupon, at 3:25 p.m., the Subcommittee was recessed, to re-
convene at approximately 4:45 p.m., this same day.]

Mr. CosTELLO. The Subcommittee will come to order. The Chair
will announce that we hope that we are finished voting for an hour,
but we had 10 or more votes but we are hoping that we have a lit-
tle bit of time we can go to your testimony immediately. And we
appreciate your patience.

The second panel, let me introduce quickly Mr. Bill Glover who
is the managing director, Environmental Strategy for the Boeing
Company. Mr. James C. May, president and CEO of the Air Trans-
port Association. Mr. Douglas Lavin, the regional vice president for
North America, International Air Transport Association. Mr. Rich-
ard Altman, the executive director, Commercial Aviation Alter-
native Fuels Initiative. Mr. Mark Reis who is the managing direc-
tor of the Seattle Tacoma International Airport. Captain Mary Ann
Schaffer, the Air Line Pilots Association. And the Honorable James
Coyne, the president of the National Air Transportation Associa-
tion and a former Member of this body.

TESTIMONIES OF BILL GLOVER, MANAGING DIRECTOR, ENVI-
RONMENTAL STRATEGY, THE BOEING COMPANY; JAMES C.
MAY, PRESIDENT AND CEO, AIR TRANSPORT ASSOCIATION;
DOUGLAS LAVIN, REGIONAL VICE PRESIDENT, NORTH
AMERICA INTERNATIONAL AIR TRANSPORT ASSOCIATION;
RICHARD ALTMAN, EXECUTIVE DIRECTOR, COMMERCIAL
AVIATION ALTERNATIVE FUELS INITIATIVE, MARK REIS,
MANAGING DIRECTOR, SEATTLE TACOMA INTERNATIONAL
AIRPORT; MARY ANN SCHAFFER, AIR LINE PILOTS ASSOCIA-
TION; HON. JAMES COYNE, PRESIDENT, NATIONAL AIR
TRANSPORTATION ASSOCIATION, FORMER MEMBER OF
CONGRESS

Mr. CosTELLO. The Chair now recognizes Mr. Glover under the
5-minute rule.

Mr. GLovER. Thank you, Mr. Chairman, Ranking Member Petri.
Members of the Subcommittee, thank you for the opportunity to
testify. In view of the hour, I will keep my remarks very short. Re-
cently, the environment has been page 1 news all over the world.
At Boeing, we have spent 50 years making environmental perform-
ance of our products a cornerstone of our business.

Today, the Boeing Company produces a family of 18 different air-
craft, all quieter and more fuel efficient than earlier generations of
aircraft. Through ICAO, the industry has reduced the noise foot-



17

print around airports and driven down aircraft-specific emissions,
carbon monoxide, soot and nitrogen oxides on a world-wide basis.
As aircraft are a uniquely mobile asset, designed to fly and be ac-
ceptable anywhere in the world, ICAO feels a key role in devel-
oping clear global standards. This is critical for Boeing, as 80 per-
cent of our commercial airplanes are delivered outside the United
States. We urge Congress to allow ICAO to continue its historic
role of regulating aircraft emissions.

Improving aircraft is, of course, only part of the problem—part
of the solution | should say. In order to reduce CO2, air traffic
management, biofuels and other types of new solutions are equally
important. Sustainable alternative fuels can also help reduce avia-
tion environmental footprint. We are focused on second-generation
biofuels that do not compete with food sources or require large
quantities of land or water. For example, we completed the first-
ever biofuel trial with Virgin Atlantic and G.E. earlier this year on
a Boeing 747. We are planning a similar demonstration with Conti-
nental Airlines in 2009.

Boeing recognizes we must do our part to improve the footprint
of aviation. Government must also do its part. Specifically, we urge
Congress to foster policies that will enable NextGen to become a re-
ality. We also need to accelerate air traffic management practices
and projects that can provide improvements to capacity and reduce
emissions. And finally, ICAO should be allowed to fulfill its well-
established role of regulating aircraft noise and emissions. Mr.
Chairman, thank you for the opportunity to testify.

Mr. CosTELLO. The Chair thanks you, Mr. Glover.

And we now recognize Mr. May.

Mr. MAy. Thank you, Mr. Chairman. I will also be brief. I would
like to emphasize three key points. First, that commercial airlines
are extremely greenhouse gas efficient; secondly, that we are
proactively committed to further limiting our emissions footprint
and are aggressively pursuing a plan to achieve that outcome; and
third, there is a critical role for the Federal Government to play.
Commercial aviation in the United States has a decidedly strong
track record that is often overlooked, or, in fact, even misstated.
We contribute just 2 percent of domestic greenhouse gas emissions
compared to 25 percent for the balance of the transportation indus-
try. This is no small achievement considering the commercial avia-
tion is essential to our economy and supports nearly 9 percent of
U.S. employment. Today’s airplanes, thanks to Billy and the folks
at Boeing and Airbus, are not just smarter. They are quieter, clean-
er, use less fuel than ever before, and we fly them smarter. U.S.
airlines have been able to deliver more value by constantly improv-
ing fuel efficiency. We have improved 110 percent since 1978, re-
sulting in 2.5 billion metric tons of carbon dioxide savings which
is roughly equivalent to taking more than 18.7 million cars off the
road in each of those years. What is even more amazing is that we
burn 4 percent less fuel in 2006 than 2000 yet carried 12 percent
more passengers, 22 percent more cargo. So we are delivering the
payloads with less fuel and more carbon efficiently.

Today our planes are as fuel efficient as compact cars, carry
more goods and people more than six times faster, and our jets are
five or six times more fuel efficient than corporate aviation.
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U.S. airlines are highly motivated to continue this trend. And
this may be one of the most important points | can make. Fuel is
our largest cost center, averaging 30 to 50 percent of operating ex-
penses. 2007 the bill was $41.7 billion. Projected 2008 $60 billion
and climbing. The market is sending commercial airlines an over-
whelming price signal. As demand for air services grows, some
growth in aviation services are predicted but that is not a bad
thing because we drive more environmentally efficient economy op-
timizing global value change, creating greater social and economic
opportunities. IPCC has estimated that by 2050, we will grow a
whopping 1 percent in terms of total greenhouse gas emissions.
That is, worldwide we will go from 2 percent to 3 percent.

Now we have got a commitment, ATA carriers, to improve fuel
efficiency an additional 30 percent by 2025. That means another 13
million cars coming off the road each of those years. But we are
going to have to invest over $730 million in new equipment and
airplanes. We have got $20 to $30 billion—and | said million. |
meant billion. $730 billion in aircraft. We have a big bill for Next
Generation coming up and that recognizing carbon’s fuel supply—
carbon-based fuel supply can only take us so far, you are going to
hear from our friends at CAAFI who are talking about all the great
things they are doing for alternative fuels. So Congress can make
all the difference.

Four areas | would like to suggest, first, update our outdated air
traffic control system, something that you have been leaders on
and we have talked about many times. It shows us that we can add
10 to 15 percent on top of the already 30 percent goal that we have
got. That is a big, big number. We urge Congress to reinvigorate
NASA and FAA environmental aeronautics R&D programs, ask
you to spur further commercial development of alternative fuels,
and most importantly, we ask Congress to forbear from imposing
climate change-related legislation that would work against our ef-
forts.

If we continue our fuel efficiency and other advances, we have
got to have the capital to invest. Punitive economic measures that
siphon funds out of our industry would severely threaten that
progress. If you enact a Lieberman-Warner kind of legislation with
cap and trade, it is going to cost us $100 billion over the foresee-
able near-term future. And that is money we could use to spend on
air traffic control, new planes, avionics, all sorts of things to re-
main green and as green as any industry in the world. We ask for
your help and we appreciate your time.

Mr. CosTELLO. The Chair thanks the gentleman.

And now recognizes Mr. Lavin.

Mr. LAVIN. Thank you, Mr. Chairman, distinguished Members of
the Subcommittee. Thank you for the opportunity to brief you on
the steps the commercial aviation industry is taking to reduce our
environmental footprint. IATA is made up of 235 carriers from
some 140 countries that together represent approximately 94 per-
cent of scheduled international traffic.

My colleague, Jim May, has provided you an excellent summary
of commercial aviation’s impressive environmental record to date
and our industry’'s commitment to further reduce our carbon foot-
print. For IATA’s part, our members have committed to improve
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our fuel efficiency by 25 percent by 2020. As part of that effort, this
year IATA is developing an industry-wide passenger carbon offset
program. In the medium term, we will implement a strategy to
reach carbon-neutral growth. And over the longer term, IATA has
a vision of a zero emissions commercial aviation industry. Signifi-
cant reductions in carbon emissions will require strong cooperation
among air carriers, air frame and engine manufacturers and alter-
native fuel suppliers. However, the aviation industry cannot
achieve these critical targets on our own. We must rely on the sup-
port of governments around the world if we are going to reach car-
bon neutrality. First, as Jim May already stated, we need this Con-
gress to put the right economic incentives in place for the develop-
ment of radically new green technologies. Second, we need you to
take the steps necessary to address the global infrastructure short-
age. We need accelerated funding for NextGen and to encourage
Europe to deliver on their long-promised Single Sky project. In op-
erations, we need the Congress to promote the optimization of U.S.
and global air routes and the FAA's deployment of key capabilities
like RNP, RNF, and ADS-B. Third, we need this Congress to set
an example for the world by refusing to implement barriers to the
airline industry's effort to reduce its carbon footprint. We are
strongly opposed to negative economic measures that do nothing to
support the environment. Some examples of these negative meas-
ures may be useful.

As the Chairman noted previously, the U.K. recently announced
its intention to require aviation to pay more of its environmental
cost by replacing an already onerous air passenger duty tax with
a duty payable based on the size of the aircraft and the distance
it is travelling. This extraterritorial scheme violates international
law and is simply using the environment as a cover for an effort
to address a budgetary shortfall. Likewise, we cannot tolerate in-
cluding aviation in flawed emissions trading schemes. IATA be-
lieves that a properly designed global ETS may help close the gap
between growth in aviation and emissions as long as it is accom-
panied with investments in technology, improved operations and
better infrastructure. Unfortunately Europe is proposing to include
aviation in an ETS that is anything but properly designed. It is a
unilateral regional measure when our mobile industry needs global
solutions.

It is extraterritorial to the point that it proposes to control emis-
sions by U.S. carriers while operating in U.S. airspace and over
international waters. It would require airlines to buy permits for
all of our emissions by 2020, thereby ignoring the progress we have
made and our aggressive carbon reduction targets. It is also impor-
tant to note that the European Commission is now studying how
to impose controls on NOx emissions despite existing IKO global
controls of these emissions.

Here in the United States, we share Mr. May’s concern about the
structure of the Lieberman-Warner climate change bill. It proposes
to control aviation emissions by requiring fuel producers to acquire
allowances to cover the greenhouse gas content of the fuel they sell
to the transportation sector. The cost of these allowances would be
passed on directly to airlines, thereby serving as a tax on airline
operations and ultimately our passengers. To make matters worse,
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unlike other dirtier and less progressive industries, the producers
would not be granted any allowances for the progress we have
made to date on fuel efficiency.

We urge the House to oppose the Senate climate tax that only
hinders industry’s efforts to address this global problem. In closing,
IATA and its member airlines are proud of their environmental
record and are committed to further aggressively reduce our carbon
footprint. We look forward to working with this Subcommittee to
promote solutions that allow us to reach our shared green goals.
Thank you.

Mr. CosTELLO. The Chair thanks you, Mr. Lavin and now recog-
nizes Mr. Altman.

Mr. ALTMAN. Mr. Chairman, in your April 8 op-ed for The Hill
you stated that aviation is leading the way in research in alter-
native fuels. In testifying today as a representative of that effort,
my goal is to provide new information and overall progress on al-
ternative fuel efforts since we last spoke. For those not familiar
with CAAFI, the Commercial Aviation Alternative Fuels Initiative
is a data gathering communications collaboration that seeks to in-
crease both the quantity and the quality of dialogue amongst air-
line, airport, manufacturer and FAA sponsors. CAAFI engages mul-
tiple government, industry and university stakeholders. Over 20
energy suppliers are now stakeholders in CAAFI. We are global in
reach with stakeholders on four continents. CAAFI now sees our
catalyst for informed and expedited solutions that serve all compo-
nents of the supply chain. The goal is to make our relatively small
sector of transportation a customer of choice for introducing alter-
native fuels.

I will focus on three specific areas. First is to make sure that al-
ternative fuels are certified. Second are the environmental consid-
erations for both greenhouse gases and local air quality. Third is
establishing an opportunity for buyer-supplier dialogue that can re-
sult in aviation being an early buyer for alternative supplies.

The first 4 months of 2008 have seen unprecedented level of ac-
tivity in all these areas. Regarding certification, on April 11 the Air
Force Certification Office approved the new JP8 Mil Spec embrac-
ing 50/50 blends of Synthetic Paraffinic Kerosene. These include
coal, gas and biomass. This quantification is the first critical break
from the long-term certification approach which qualified fuels on
an individual producer/individual plant basis. In February, the
CAAFI certification team provided a similar proposal for commer-
cial approvals. Taken together, these investments form critical
signposts to investors that aviation fuel plan investment is viable.
These include plants in Illincis and Ohio with candidates from
Rentech, American Clean Coal Fuels and Baard Energy. If initial
approvals for these projects are granted this year, initial produc-
tion will occur as early as 2012.

Promising developments do not stop there. CAAFI's R&D and
certification teams are working together to achieve long-term goals
of approving sustainable biofuels. Such progress involves fuels from
hydrogenated plant oils. Recognizing that just CAAFI having a goal
of 2013 for sustainable aviation biofuel is inadequate, we have a
roadmap that our R&D team lead and our certification team lead
in concert with what the Air Force has put together.
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Ultimately, fuel from algae may have the greatest yield of all en-
ergy crops, as much as 100 times the yield of current biofuel crops.
Commercial aviation’s effort and the environment have taken a
similar large stride.

The MIT-led PARTNER Center of Excellence’s precedent setting
Well to Wake environmental life cycle models co-2 outputs for over
a dozen candidates fuel types. The first phase of the FAA-funded
project is complete. The second iteration is planned.

Work to date on these models suggests that there are a wide
range of options that have the potential to outperform current oil
refineries in greenhouse gas production. The key characteristics of
alternative fuels is that they are extremely low in sulfur and result
in small soot parcels, now identified in EPA-issued standards. With
over half the airports in the U.S. identified nonattainment areas
under the standard use of emerging alternative fuels may be one
of the best tools to control growth in PM2.5 exposure that could ul-
timately limit the growth of commercial aviation.

To ease new fuels introduction to airport markets, CAAFI rec-
ommended a project to combine these tools via development of an
airport handbook calculation procedure. The TRB Airport Coopera-
tive Research Program initiated that program last year.

The last piece of the puzzle is to have buyers for these new fuels.
And | would like to thank Jim for his action on Earth Day to put
together a policy on which we can base that dialogue.

Now to ensure that this process is substantive the ATA Energy
Council and the CAAFI business and economic team will bring sup-
pliers and airline users together in the September and October
time period here in Washington to initiate dialogue.

In closing, | would like to thank you, Mr. Chairman, for your
support of CAAFI and | would like to thank publicly the approxi-
mately 150 largely volunteer members of the CAAFI coalition for
their contributions to these efforts. For most including our team
leaders, this is not their day job.

So thank you also to FAA and Dan Elwell for supporting the ef-
fort and for recognizing immediately that was a very important
part of the puzzle.

Mr. CosTELLO. Thank you, Mr. Altman.

And the Chair, now recognizes Mr. Reis.

Mr. Rels. Mr. Chairman, thank you for the opportunity to testify
today about airport efforts to reduce greenhouse gas emissions.
While | serve as the managing director of SeaTac Airport, I am
also on the board of directors of Airports Council International
North America. So, while my testimony today will focus on the
progress we have made at SeaTac, but | also represent the broader
airport community here today.

Environmental protection has for decades been an integral part
of airports’ responsibilities. As the public face of the aviation indus-
try in our communities, airports play a leadership role in dem-
onstrating environmental stewardship to the local and global com-
munities we serve. Airports’ contribution to aviation’s global green-
house gas emissions is relatively small. And airports have little or
no control over some of the larger contributors such as aircraft and
private vehicles. But in spite of that limited role, we recognize that
everyone has a responsibility to reduce their contribution to climate
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change, and airports are committed to doing everything appro-
priate.

Last year, SeaTac Airport prepared a greenhouse gas emissions
inventory. Not surprisingly, aircraft were found to be the largest
contributor to the 4.7 million tons of CO2 at SeaTac, about 90 per-
cent of the total. Public movement to and from the airport ac-
counted for about 8 percent of that number. And airport-controlled
emissions were only 1.4 percent.

The value of the inventory of course is that it allows us to iden-
tify opportunities to reduce greenhouse gas emissions and measure
our progress. However, we did not wait for the inventory to initiate
our focus on emission reductions. For the past several years, we
have purchased green power to serve 25 percent of our electric
load. We have initiated energy conservation investments that have
reduced our electrical energy consumption by 25 percent despite ex-
panding our terminal facilities by 20 percent and have transitioned
to many CNG vehicles.

Price signals are a key component to reducing our footprint. Like
every other airport, we used to mask the real cost of some of the
utilities—power, water, sewer—>by including those costs in the air-
line landing fees.

In 2001, however, we established a utility system using the same
rate-making methodology that regulated utility would use to charge
airlines, concessionaires and other customers for their actual utility
usage. Instantly, these clearer price signals allowed us to dem-
onstrate to our customers the cost effectiveness of conservation
measures. We have recently used a similar system to change the
economics of waste hauling at SeaTac as well.

Mr. Chairman, we have also found that we can cut greenhouse
gases even as we pursue operational and customer service enhance-
ments. For example, our parking pay on foot system and space
count systems, our underground fuel hydrant system and the fu-
ture consolidated hotel shuttle system will all enhance customer
service, decrease operating costs for us and our customers, improve
local air quality and cut greenhouse gas emissions.

We are working closely with our airline partners in a variety of
initiatives to reduce fuel burn and emissions on the ground. In
2006, we opened a ramp tower that has significantly improved the
efficiency and safety of ramp operations, saving the airlines
800,000 gallons of fuel each year and reducing emissions by 8,500
tons per year. We also provide airlines the option to power aircraft
electrical needs with gate-side electricity, which reduces the need
to run auxiliary power units and will soon be providing chargers
so the airlines can transition to electric ground service equipment
fleets.

We are now designing a centralized preconditioned air system
that will save approximately 5 million gallons of aircraft fuel each
year, and we are working very closely with Alaska Airlines and the
FAA to explore accelerated implementation of an offset RNP ap-
proach that could further reduce fuel burn and greenhouse gas
emissions.

Mr. Chairman, while airports are quite focused on reducing
greenhouse gas emissions, some irports, especially smaller airports
with fewer financial resources, could do more. My written testi-
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mony includes some suggestions for changes in AIP provisions, over
and above those the Committee has already included in the reau-
thorization bill, that could help airports pursue additional initia-
tives.

In closing, let me reiterate the greenhouse gas emissions are just
one of many important environmental challenges that airports and
aviation face each day. We must carefully balance the need to re-
duce greenhouse gas emissions with a need to reduce impacts from
noise and local air quality. In doing so, airports must continue to,
and pledge that we will continue to, lead the environmental stew-
ardship role within our communities.

Thank you, Mr. Chairman.

Mr. CosTELLO. The Chair thanks you, Mr. Reis, and now recog-
nizes Captain Schaffer.

Ms. ScHAFFER. Good afternoon Chairman Costello, Ranking
Member Petri. | am Captain Mary Ann Schaffer, chairperson of the
Air Line Pilots Association’s Task Force on Aviation Sustainability
and the Environment. | have been an airline pilot for a major net-
work carrier for more than 19 years and certainly serve as an A320
captain. Thank you for the opportunity to represent ALPA’s 56,000
pilot members and to present an airline perspective on aviation
and the environment.

Airline pilots work at the nexus of air traffic technology, aircraft
capability and operational limitation. We bear the ultimate respon-
sibility for the safety of our passengers, cargo and crew.

In our view, any change to regulations, laws or operational initia-
tives must be based on maintaining or improving aviation safety.
To be more direct, pilots must be fully engaged to ensure that
ALPA’s top priority, safety, remains paramount. That said, pilots
fly airplanes powered by engines that burn fuel.

Members of this Committee may remember the thundering noise
and plumes of exhaust of a first-generation jet laboring down a
runway for takeoff. Thankfully, the noise of today’'s jets are mere
whispers in comparison. In fact, today's aircraft carries 6 times
more payload and use 60 percent less fuel.

ALPA pilots’ jobs and careers rely on a financially strong and
stable airline industry. The current challenges we face are unprece-
dented. Record high fuel prices, industry consolidation and an
aging airspace system that requires complete overhaul. On environ-
mental policy, we also have the added challenge of a patchwork of
local, State, national and international environmental regulations
or proposed initiatives that add taxes and charges.

So challenges certainly exist but real solutions do too. ALPA is
now fully engaged in many initiatives to further decrease green-
house gas emissions and reduce fuel burn. Let me give you an ex-
ample. RNP and RNF procedures use satellite-based technology.
We can track a shorter lateral path with a more efficient descent
profile to a runway. The same techniques are applied to departure
paths, allowing for precise ground tracks to minimize noise and
provide more efficient climbs to higher fuel-saving altitudes. These
procedures have already proven increased efficiency, reduced noise
and emissions and lowered pilot and controller workload. Last
week, a controller had to issue 10 different heading and speed
changes to me as | approached San Francisco. The controller, clear-
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ly skilled, timed our arrival onto the landing runway while clearing
crossing runway traffic for takeoff between each landing. The skill
of the controller maximized runway use, but our approach was far
from fuel efficient.

So what can industry and government do to make rapid progress
to cut emissions, save fuel and reduce noise?

First, we need a national energy policy that promotes innovation
and provides robust funding for energy research and development
to find a reasonable alternative to jet fuel. Second, we need to sup-
port modernization of the air traffic control system in every way
possible, including accelerating NextGen. As an example of ineffi-
ciencies in the current ATC system, last month in San Juan, | de-
layed starting the second engine on my airliner to save fuel on taxi
out. Based on my experience operating in and out of San Juan, |
elected to start the second engine with three aircraft in front of me
for takeoff.

My judgment proved incomplete. We sat for an additional 45
minutes waiting for a significant number of inbound aircraft to
land. If I had had all the traffic information available, | would have
made a different decision. Current NextGen plans will provide such
information sharing.

We also need to back infrastructure improvements like new run-
ways and taxiways such as at O’Hare, Atlanta and Washington
Dulles. All of these critical improvements can and must be imple-
mented without imposing new economic burdens on the struggling
airline industry. The U.S. airline industry has already made enor-
mous strides in improving its environmental impact without insti-
tuting market-based measures. ALPA is committed to helping es-
tablish international emissions standards and standard operating
procedures to protect the environment, promote the economic
health of our industry, and maintain safety. After all, with oil hit-
ting $121 a barrel, our industry already has the economic incentive
to save fuel and reduce emissions.

Thank you again for the opportunity to present our view from
the cockpit.

Mr. CosTELLO. The Chair thanks you, Captain Schaffer and now
recognizes our former colleague, Mr. Coyne.

Mr. CoyNE. Thank you very much, Mr. Chairman, and Mr. Rank-
ing Member Petri. As you know, NATA represents some nearly
2,000 aviation businesses at airports across the country from
Cahokia, Illinois, to Oshkosh, Wisconsin, and everywhere in be-
tween. And at each of those airports there are aviation businesses
that are just as committed as some of our larger colleagues in the
industry to reducing greenhouse gas emissions. Fundamentally, of
course, greenhouse gas emission reduction is a function of aircraft
size, engine efficiency and the operational route and procedures
that aircraft follows. Small airplanes have the same opportunity to
reduce greenhouse gas emissions as larger airplanes.

In fact, as you may know, both of you may know, some of the
most efficient aircraft in the world are some of our smallest air-
craft. And | am pleased to report that in the last 10 or 15 years,
there has been tremendous research advances in both the engine
efficiency of small aircraft and the efficiency of the aircraft them-
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selves as the aircraft become lighter, able to make a more efficient
use of their time and the engine activity that they have.

We strongly encourage all of the other things that have been said
here, especially with regard to airspace redesign and NextGen de-
velopment. NextGen is going to be one of the most important ele-
ments of reducing our greenhouse gases because the tremendous
waste that we have already heard from my colleagues at ALPA and
IATA and ATA.

But I might point out that smaller aircraft, especially private air-
craft and charter aircraft, are uniquely victimized by air traffic con-
trol rules that oftentimes lead these aircraft to operate at a much,
much lower altitude than is operationally efficient. They are also
subject to far more involved routing departures, arrivals many
times. Many of the small aircraft pay what amounts to a 50 per-
cent premium in inefficient fuel and waste for a typical flight.

So we strongly support the development of NextGen and hope
that we can see Congress in the new FAA reauthorization accel-
erate the NextGen implementation.

I remember testifying before this Committee in 1994 when the
first proposals were advanced from the FAA for NextGen. That was
14 years ago. At that time somebody asked—one of the Members
of the Committee asked the FAA experts how long would it take
to implement advances in ADS-B and satellite navigation, all of the
things that are now part of NextGen. And back in 1994 the answer
was: it would take 20 years. Everyone in the room at that time al-
most laughed, thinking, how could it take 20 years to implement
something like that? Well, here we are 14 years later and many
would say that we are really not that much closer to implementing
the NextGen advances that we need to move forward.

It is up to this Committee to set the timetable | think for
NextGen development and | hope that you will take very seriously
the opportunity that is now provided by the added fuel cost to
make it even more imperative that we bring NextGen to a reality.

NATA and our member firms very much want to be a part of
that development, that research. And you will have an opportunity
on Monday to see two of the more innovative companies in our in-
dustry out at Dulles Airport. We are going to be bringing the
Eclipse aircraft and DayJet, and an operational firm down in Flor-
ida will be there as well, along with several other small charter op-
erators to demonstrate how small aircraft can be especially efficient
in these high fuel cost days.

One of the things to be mindful of is that the entire carbon foot-
print of a traveller is the sum of all of his travel to the airport,
then in the aircraft and then back once he lands. And so for you
to get from eastern lllinois up to Oshkosh, Wisconsin, to meet your
Ranking Member on an occasion, | submit that taking a private
plane may be the most efficient way with the least carbon footprint
to get from that point A to point B rather than trying to get to an
airline and get on an airplane and then onto a car and so on and
so forth.

So please bear in mind that small aircraft are a very important
part of the solution, a very important part of working together with
government and industry to make this happen. And we hope that
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some of you can come out to Dulles Airport and see some of these
new aircraft next Monday.

Thank you very much.

Mr. CosTELLO. The Chair thanks you, Mr. Coyne.

You can hear the bells. We are being called for additional votes.
I have one quick question. I am going to yield to the Ranking Mem-
ber to ask a question, and then he and | have agreed that we will
submit written questions to you. | have some for Mr. Glover, Mr.
Lavin and Mr. Altman.

Let me ask you, Mr. Altman, your organization and the Air
Force, you have been working on a joint roadmap to achieve full
certification of sustainable aviation biofuels. Where are you in the
process?

Mr. ALTMAN. Where we are in that process. DARPA, in par-
ticular, has completed early research on three different hydro-
genated plant oils. In addition, they have programs Centrolium and
Tyson Food on a separate item from animal oil.

There may be some additional fuels that Boeing will supply to
that process. So we will have about a half dozen different samples
by the end of the year that we can put through the certification
protocols for what they call fit-for-purpose testing. With that in
mind, we have the opportunity then to certify—from what the ex-
perts have told me, it will take quite some time to do that. But it
would appear with all the engine tests and the component tests
that need to be done that this could be accomplished on a generic
basis with pure sustainable biojet fuel by 2013.

It will require—the big linchpin in this is, can we get adequate
investment to produce 250,000 to 500,000 gallons of biofuel for
those tests? That is what the energy companies have told us they
need. To do that would require a good $100 million in investment.
The way we have approached that is to start a dialogue to incor-
porate EER&E, the renewable side of DOE and USDA in our dia-
logue. Perhaps they can be helpful within the environment to get
some sustainable biofuel production going along to match up with
our efforts in the certification area.

Mr. CosTELLO. | thank you, Mr. Altman. As | said, | have some
other questions that | will submit in writing. And the Chair now
recognizes the Ranking Member, Mr. Petri.

Mr. PETRI. Well, | would just like to thank you all for your indul-
gence. Our schedule, as you know, some of you have been here
many times before know that we just can’t control it. We are doing
the best we can under the circumstances. We appreciate your roll-
ing with the punches, so to speak. | just will submit additional
questions. But Mr. Coyne, | think in your written testimony, you
referred to a kind of a rule of thumb that air transport flights have
three times the greenhouse gas effect of surface transportation
flights. Is that sustainable? Is that in dispute? That would make
quite a difference in all of these discussions.

Mr. CovyNE. Well, at altitudes, the consumption of fuel is much,
much lower than it is at sea level for the same engine. And because
the air—you have a couple of combined effects. The air is, of
course, less dense, so you don’'t need as much force to get through
the air. And the efficiency of the engines increases as well. So we—
all of us, whether we are flying an Airbus or a Cherokee prefer to
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be flying as high as we can most of the time. And this is one of
the reasons that the continuous ascent approach, the RNP ap-
proaches that the NextGen is talking about and especially the abil-
ity to get up to altitude as quickly as you can and to stay there
as long as you can. And there is a lot of research that needs to be
done.

There is mid-level altitudes at the 20,000-foot level we don't
know as much about. Because the troposphere there doesn’'t lead—
we don’t have the contrails typically developing around 20,000 feet.
So we have some of the newer jets which—especially the smaller
jets, the DayJet-type aircraft that can operate efficiently at 26,000,
27,000, 28,000 feet may find that it is more from a footprint issue
better to operate at that level without the contrails being developed
even though the engines aren’t quite as efficient as they might be
up at 41,000. But we need research because we don't have easy an-
swers. And one of the things we are doing with DayJet and others
is get aircraft involved in testing these different issues of altitudes
height and, of course, improved approaches into and from airports.

Mr. CosTELLO. The Chair, again, thanks all of you not only for
your testimony, but your patience. I know some of you have been
here 4 hours. So we do appreciate your testimony and your pa-
tience. And we look forward to continuing to work with you and
this important issue. With that, the Chair now adjourns. I am so
used to recessing today. The Chair now adjourns the Sub-
committee.

[Whereupon, at 6:05 p.m., the Subcommittee was adjourned.]
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THE HONORALBE RUSS CARNAHAN (MO-3)
TRANSPORTATION AND INFRASTRUCTURE COMMITTEE
AVIATION SUBCOMMITTEE

Hearing on
Aviation and the Environment: Emissions

Tuesday, May 6, 2008
HEHHHE

Chairman Costello and Ranking Member Petri, thank you for calling this important
hearing on the impact emissions from aviation operations have on the environment.

Aviation emission’s contribution to climate change is well-known, it is now time to make
corrective measures, both reactive and proactive to diminish this effect. There is great
potential within the aviation industry to ensure our airplanes improve their emissions
standards. It is projected that by 2016 airlines are expected to carry more than one billion
passengers, which is an increase from seven-hundred-sixty-nine million in 2007. We
must take into account future growth of the aviation industry as we work toward
improving aviation emission standards.

The passage of the FAA Reauthorization Act last year by the House was an important
step in improving emissions standards, as it included provisions related to the
environment, noise mitigation and land use initiatives. I was especially happy to see the
inclusion of the Environmental Mitigation Pilot Program, which will fund projects to take
promising environmental research concepts into the actual airport environment to
demonstrate measurable reductions of aviation impacts on noise, air quality or water
quality.

Vast improvements have been made to the fuel efficiency of airplanes over the past
several decades. That is why I confident if we make a concerted effort we can improve
the emissions standards worldwide, and further help the aviation industry, to reduce its
effect on climate change.

In closing I would like to thank all our witnesses for joining us today and look forward to
hearing their prospective on what we can do to reduce the impact of the aviation industry
on the environment.

HHHH

Z
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STATEMENT OF
THE HONORABLE JERRY F. COSTELLO
AVIATION AND THE ENVIRONMENT: EMISSIONS
May 6, 2008

» 1 want to welcome everyone to our Subcommittee hearing on

Aviation and the Environment: Emissions.

> Globally, commercial aviation accounts for almost 3 percent
of emissions. And with one billion passengers expected to fly
in the U.S. by 2016, we need to responsibly manage aitcraft

emissions.

> Here at home and across the globe, more is being done to
reduce energy consumption and emissions. Airlines,
airports, manufacturers and the Air Force ate at the forefront
of developing better planes, technology and operating

procedures to conserve fuel and reduce emissions.
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> They are a perfect example of how improvements are driven
by necessity, as fuel costs are the largest single expenditure
for the aitlines, accounting for 40% ot mote of their total

expenditures.

> In the last month, fuel has greatly affected the aviation
industry, causing four cartiers to file bankruptcy and other
carriers reducing capacity. Every penny in the price of a
gallon of jet fuel results in an additional $195 million) in

annual fuel costs for the US airline industry.

> To combat this, aircraft fuel efficiency has improved by
almost 31 percent since 1990. On April 22, 2008, ATA
committed to work towards an additional 30 percent fuel

efﬁci.ency improvement by 2025.
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» Research also continues in engine efficiency, airframe
aerodynamics, and the use of lighter materials, like

composites currently used on the Boeing 787.

» Implementation of NextGen will also have positive impacts
on the environment including fuel efficient operating
procedures, the introduction of new airframe and engine
technologies and developing alternative fuels. This is another
reason why I am supportive of moving forward on
modernizing our air traffic control system and continue to
urge the FAA to produce and meet its timeline and

milestones for modernizing our system.

» 1 am pleased to see that Boeing completed its first biofuels
flight with Virgin America earlier this year and is working on

fuel cells for future aircraft.
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> I am also interested in hearing more about coal to liquids
(CTL) technology and the benefits it brings to this discussion.
I have long been a supporter of clean coal technologies. The
state of Illinois is rich in coal and the United States has a 250-
year supply of coal in the ground that we continue to use for

half of our electricity production.

» Given that CTL fuels can be used in existing planes and
engines without degradation in performance, and that they
can help reduce our reliance on foreign sources of oil, I

believe that CTL production should be pursued.

» Further, airports are facing significant challenges to increase
capacity while also managing the environmental impacts on

local communities. Many airports are putting resources into
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infrastructure for natural gas, solar, electric, biofuels and
propane refueling stations that benefit the airport and many
public users such as commercial vans, courtesy shuttles and
taxis. I am interested in hearing more from SEA-TAC on its
recycling program and its greenhouse gas emissions

inventory.

> Under‘ H.R. 2881, the FAA Reaﬁthorization Act of 2007,
which passed the House of Representatives September 20,
2007, we provide historic levels of funding to upgrade our air
traffic control system to improve efficiency and invest in
aviation research. Other programs to reduce our carbon
footprint in H.R. 2881 include the CLEEN Engine and
Airframe Technology Partnership and the Green Towers
Program which was modeled after what is currently being

done at O’Hare International Airport.
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> We continue to wait on Senate action on this legislation so

we can proceed to conference.

> Finally, the European Union has proposed an Emissions
Trading Scheme to reduce emissions. Due to the global
nature of aviation, I strongly believe any effort to reduce
emissions should be done by consensus through ICAO and

must maintain economic growth while reducing emissions.

» With that, again I welcome our witnesses and look forward to

their testimony.

> Before I recognize Mr. Petri for his opening statement, I ask
unanimous consent to allow 2 weeks for all Members to

revise and extend their remarks and to permit the submission
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of additional statements and materials by Members and

witnesses. Without objection, so ordered.
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Opening Statement of the Honorable Eddie Bernice Johnson
House Aviation Subcommittee
Hearing on “Aviation and the Environment: Emissions.”

Tuesday, May 6, 2008 ~ 2167 RHOB

Thank you Mr. Chairman.

I want to thank you and Ranking
Member Petri for holding today’s hearing
on the implications of aviation operations
on our environment, particularly air
quality.

'While much of the committee’s
attention regarding greenhouse gases has
focused primarily on the regulation and
progress of over the road transportation
sources in reducing their carbon footprint,
I feel we should also keep the pressure on
other transportation modes as well.

U.S. Rep. Eddie Bernice Johnson (TX-30) 1
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It is important to note that airport
ground operations, as well as aircraft
produce the same harmful emissions as
motor vehicles, such as: carbon dioxide,
nitrogen oxides, carbon monoxide, and
other particulates that adversely impact
our environment and the air we breathe.

According to the Environmental
Protection Agency (EPA) and the Federal
Aviation Administration (FAA),
greenhouse gas emissions have grown over
the past ten years and will increase sixty-
percent by 2025.

While emissions from  airport
operations and aircraft represent a
relatively small portion of overall local air
quality concerns, air pollution from the
aviation sector should not and can not be
taken lightly.

U.S. Rep. Eddie Bermce Johnson (TX-30) 2
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In 2005, the Dallas-Fort Worth region,
a region deemed in “non-attainment” by
the EPA, airport contribution to area
nitrogen oxide represents 6.1%, and
aircraft contribution to non-road nitrogen
oxide represents 19.9%.

While these numbers represent a
minimal overall percentage, it underscores
the importance of partnership between
our airports and air carriers in doing all
they can to help minimize greenhouse
gases.

Dallas-Fort Worth (DFW)
International Airport, the world’s 3™
busiest airport sitting on 18,000 acres, has
made tremendous strides in this area.

DFW International Airport recently
became the first airport in Texas to
achieve the highest level of recognition
awarded by the Texas Commission on

1.8. Rep, Eddie Bernice Johnson (TX-30) 3
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Environmental Quality (TCEQ) for its
continued environmental achievement
with acceptance into the Clean Texas
Program. This state recognition comes less
than a year after DFW earned a place on
the U.S. Environmental Protection
Agency’s - National Environmental
Performance  Track  program  for
Environmental Leadership.

Some of the recent environmental
accomplishments include: reducing air
emissions from operations by 95% due to
electric and natural gas conversions;
replacing aging boilers and chillers with
state of the art technology, reducing
nitrogen oxide emissions by 39 tons per
year; replacement of aging operational
fleets reducing nitrogen oxide emissions by
557 tons per year; and reducing airport’s
overall energy footprint by 25 million
British thermal units.

LS. Rep. Eddie Bernice Johnson (TX-30) 4



40

DFW has demonstrated a steadfast
commitment to environmental leadership
and has been recognized as a role model
by the air transportation industry, the
Environmental Protection Agency and the
Texas Commission on Environmental

Quality.

While these achievements are certainly
commendable, this type of community
leadership must be exercised and realized
all across the country and throughout the
aviation sector in order to obtain
meaningful, national progress.

As I close I want to thank our
witnesses that have come before us to
testify this afternoon. I look forward to
learning more about what technology-
driven initiatives are currently underway
to reduce emissions at airports and within
the overall aviation system.

U.S. Rep. Eddie Bernice Johnson (TX-30) 5
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Thank you Mr. Chairman and 1 yield
back the balance of my time.

U.S. Rep. Eddie Bernice Johnson (TX-30) 6
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Mo & Withy

Statement of Rep. Harry Mitchell
House Transportation and Infrastructure Committee
Subcommittee on Aviation
5/6/08

Thank you, Mr. Chairman.

As demand for air travel continues to grow, we must be mindful of the impact flying so
many aircraft has on our environment.

Like many large metropolitan areas around the country, Phoenix is not new to aviation
emissions and noise issues. Sky Harbor is currently the nation’s 8% busiest airport.

However, unlike many other metropolitan areas, which are forced to choose between
improved capacity and improved noise mitigation, our rapid growth provides us with a
unique opportunity to plan ahead, and build for a better future.

Sky Harbor has made a genuine commitment to noise abatement, and that is an important
first step.

Innovation in new technologies to reduce noise and emissions has led to significant
improvements in environmental performance in the U.S. aviation sector, and we must
continue to focus on producing new technologies to ensure that we continue to improve
our aircraft and airports.

I look forward to hearing more from our witnesses.

I yield back.



43

STATEMENT OF
THE HONORABLE JAMES L. OBERSTAR
SUBCOMMITTEE ON TRANSPORTATION AND INFRASTRUCTURE
HEARING ON “AVIATION AND THE ENVIRONMENT: EMISSIONS”
MAY 6, 2008

Global climate change is a result of the tremendous build-up of greenhouse
gases - such as carbon dioxide and methane - in the atmosphere. These gases are
currently present at far higher levels than they have been in over 10,000 years. These
gases are very good at capturing heat energy. As a result, the more that carbon
dioxide or methane is emitted mto the atmosphere, the more heat energy that is
trapped - and the warmer the planet becomes. The world’s top atmospheric scientists
say that the evidence that the climate has warmed is “unequivocal”.

The lion’s share of the increase of these greenhouse gases is due to man-made
causes: whether it is power-plants, vehicles, or other activities that consume fossil
fuels. As to aviation’s impact on global warming, however, the Intergovernmental
Panel on Climate Change (“IPCC”) states that it only accounts for about 3 percent of
the world’s greenhouse gas emissions (“GHG”). At the same time, fuel costs are
rising, causing air carriers to actively search for increased fuel efficiencies, which
would also have positive impacts on the environment. In the last 40 years, aviation
emissions per passenger mile have decreased by 70 percent. According to the Federal
Aviation Administration (“FAA”), CO, emissions dropped in the United States by 4
percent between 2000 and 2006, at the same time, commercial aviation moved 12
percent more passengers and 22 percent more freight.

The FAA forecasts that airlines are expected to carry more than 1 billion
passengers by 2016, increasing from approximately 769 million in 2007. Despite the
progress the aviation industry has achteved, an increase of this magnitude, unless
aggressively mitigated for the environment, has the potential to limit enbanced
capacity throughout the national airspace. As I have stated before, the environment is
the third leg of a three-part capacity enhancement initiative - the other two are air
traffic control modemization and increased physical capacity at airports. If we
succeed in increasing air traffic control modernization and expanding the physical,
capacity of airports to accommodate more aircraft - and aviation emissions cause
public concern, then the other two advances will be nullified. The FAA is working on
establishing aviation environmental analytical tools and methodologies to assess
interdependencies between noise, emissions, and economic performance to more
effectively analyze the full costs and benefits of proposed actions.
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One of these proposed actions is the Next Generation Air Transportation
System (“NextGen”). The implementation of NextGen will have a dual impact of
modemizing the aviation system while providing benefits to the environment.

Among NextGen’s goals are the capability to reduce the number of people exposed to
significant noise levels; the significant health and welfare impacts of aviation on the
population {from CO,, NOx, water quality, particulates); and aircraft fuel

consumption rates.

Aviation Emissions not only has the potential to limit capacity domestically, it
also has an impact internationally. According to the European Union (“EU”), its
aviation emissions have increased by 87 percent since 1990. As a result, the
European Commission (“EC”) proposed emissions trading scheme that would
unilaterally include the United States and other non-E U airlines and sidesteps the
normal process for dealing with aircraft emissions through the International Civil
Aviation Organization (“ICAQO”) and international air service agreements. Under the
current EC proposal, air carriers landing in EU countries would be required to buy 10
percent of their 2004-6 average emissions starting in 2012.

I am opposed to the EU emissions trading scheme because it violates
international aviation law, offers no protection to US. airlines from multiple charges,
diverts revenue to subsidize EU industry and governments, and unilaterally mandates
a single solution rather than negotiating with the United States and other countries to
develop a pedformance-based approach. I am concemed about any unilateral
approach to dealing with aviation emissions, and believe that any efforts to reduce
emissions should be done by consensus through ICAQ.

So hopefully today’s hearing will identify the role aviation plays in green house
gases, what the U.S. government is doing to mitigate these emissions, identify industry

efforts, and determine what others are doing around the world.

I look forward to the testimony of our witnesses.
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TESTIMONY TO THE HOUSE TRANSPORTATION COMMITTEE
AVIATION SUBCOMMITTEE
HEARING ON AVIATION AND THE ENVIRONMENT: EMISSIONS
Richard L. Altman

Executive Director,
Commercial Aviation Alternative Fuels Initiative (CAAFI)

May 6, 2008

Thank you Mr. Chairman and members of the Subcommittee for providing the
Commercial Aviation Alternative Fuels Initiative with the opportunity to testify on the

compelling issues of Aviation and the Environment: Emissions.

Mr. Chairman thank you as well for acknowledging Aviation’s efforts in alternative fuels
in particular. In your April 8 Op-ed for “The Hill” you stated that “the (aviation industry)
is leading the way in research on alternative fuels. Besides the positive impact on the
bottom line, there are obvious positive environmental impacts from these efforts, with
lessons for the rest of the country”. It is particularly gratifying to us in the Aviation
sector that our positive efforts are being recognized including, but not limited to, the
efforts of the CAAFI collaboration. CAAFT is solely an instrument that Commercial
Aviation is using to bring together the full scope of subjects needed to speed the
introduction of alternative fuels. In testifying today as a representative of the CAAFI my
goal is to provide new information to the committee on our progress since we last spoke
to you one year ago. With progress there also comes added insight to the challenges that
are being faced. Those will be addressed as well.

For those not familiar with CAAFI, the Commercial Aviation Alternative Fuels Initiative
is a data gathering and communications collaboration that seeks to increase both the
quantity and the quality of dialogue among its Airline, Airport, Manufacturer and FAA
sponsors and between sponsors and the numerous stakeholders that are engaged with us.

CAAFI engages multiple government, industry and university contributors. Over 20



46

CAAFI Testimony — House Transportation Committee

Energy suppliers are now stakeholders in CAAFL. We are global in reach with multiple
stakeholders on four contents. The fundamental belief of the sponsors in forming the
CAAF]I collaboration is that the aviation industry is data driven and relatively small in
size allowing it to benefit from such an approach. CAAFI’s sponsors and stakeholders
recognize that data they develop and collect needs to be placed in the hands of key
analysts and decision makers. In such matters as safety, security, and the environment
such analysis will be a catalyst for informed and expedited solutions that serves all
components of the supply chain well. Uniform understanding of solutions and clarity of
message, it is believed, will spur suppliers to invest in solutions suitable for Commercial
Aviation. The goal is to make our relatively small sector of transportation a “customer of

choice” for introducing alternative fuels,

With this goal in mind this testimony focuses on two areas. First, progress we have been
made in each of CAAFI’s four functional areas (Certification, R&D, Environmental and
Business/Economics) since we met last year with the committee will be laid out. Second,
the main challenges that we face to strengthen and continue our leadership roles in
alternative fuels will be highlighted.

As indicated last year the input provided is very much a snapshot of unfolding events.
New results arrive and new ideas are conceived almost daily in this rapidly developing
area — just as fuel price went up $10 per barrel crude since you authored the Op-ed piece

on April 8.

The first four months of 2008 have seen an unprecedented level of activity in the
Certification and R&D developments globally. Obviously there are many headline
developments you cited in your comments on highly visible Flight programs. Those

occurred both at Boeing and at Airbus. Many more are planned.

Most important, in my view, is the spadework being done in three areas. These efforts do

not typically draw headlines but will result in turning these headlines into actual fuel
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production that will affect both producers and users. Accordingly this testimony
addresses the efforts of CAAFI teams seeking to
s Execute R&D and certify new fuels;
¢ Define their environmental benefits and costs of these fuels as well as to establish
tools to ease the assessment of the benefits of introducing these fuels to new
location using a full life cycle (well to wake analysis);
¢ Establish efforts to facilitate dialogue between new suppliers and buyers to ensure
that the needed discussions take place. This dialogue is critical to ensure potential
investors that projects that supply alternative fuels via the unique airport fuel
distribution infrastructure will find ready buyers.

Last year CAAFI identified broad time frames when key R&D and certification events
would occur. That promise is becoming reality with several truly key developments

having occurred in the last few months.

On April 11 the Air Force Certification Office approved a new JP8 Mil Spec (8133)
émbracing 50/50 blends of Synthetic Paraffinic Kerosene (SPK) from all forms of feed
stocks including coal (CTL), gas (GTL), and biomass (BTL). This qualification is the
first critical break from the long-term certification approach which qualified fuels on an
individual producer/individual fuel basis. This “generic approval” does much to

strengthen the opportunities for new Suppliers.

In February the CAAFI Certification and Qualification team was a driving force behind
the submnittal of a ballot to the ASTM proposing a modification to the fuel specification
ASTM D-1655 to include 50/50 SPK based blends. In a meeting just last week in
Alexandria, VA the team mapped out its plans to achieve a positive outcome that is

expected to parallel the Air Force process and targets completion by yearend.
Taken together these developments form critical signposts to investors in synthetic jet

fuel plants. Aviation fuels can comprise up to 70% of the output from plants like those in
the planning stages for construction Illinois and Ohio by Rentech, American Clean Coal

-3-
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Fuels and BAARD Energy. If initial approvals for these projects are granted this year,
construction can start early next year and initial production is possible in the 2012 time

period.

Promising developments do not stop there. Also in April the UK certification panel
provided its approval (via DefStan 9191) for 100% Sasol CTL from Sasol’s South
African facility. That approval marks a notable success for the Engine manufacturers GE,
Honeywell, Pratt & Whitney and Rolls Royce as well as Sasol. Together they were able
to run all tests required by a new set of engine company protocols and become certified in
about 3 years time. Certification was achieved less than 15 months after the completion
of the last test at P&W in January 2007. This is a great sign that we will be able to
achieve CAAFT’s goal of approving 100% FT fuel by year end 2010. It should signal to
the investment conununity thai time to certification is no longer a barrier to investment.
CAAFY’s R&D and Certification teams are working together to achieve longer term goals
of approving sustainable aviation biofuels from sources that may prove to be less capital
intensive in the long term. One such process involves fuels from hydrogenated plant

oils.

Recognizing that just having a goal of 2013 for sustainable aviation biofuel certification
is not nearly enough to realize the CAAFI’s goals, its certification and R&D team leaders
are working with the Air Force to formulate a joint roadmap co-owned by CAAFI and the
Air Force to achieve full certification of new sustainable aviation biofuels identified
through the soon to be completed Defense Advance Research Project Agency (DARPA)

program..

Ultimately fuel from algae may have the greatest yield of all energy crops, as much as
100 times the yield of current biofuel crops. DARPA and Algae Fuel interests are
working closely with industry to launch new projects to head down the road of

researching and subsequent commercialization of this promising source.
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‘While Certification of Fuels is a pre-requisite to enabling alternative fuel use in aviation,
such alternatives must pass the test of providing significant environmental gains.
CAAFT’s environmental team has several initiatives launched through the FAA Office of
Environment and Energy and the Transportation Research Board’s Airport Cooperative
Research Program (ACRP) designed to achieve this end. Several key milestones have
been met on those projects over the last year. Taken together they place aviation in a
position not only of achieving environmental gains but of documenting those gains in
ways that are quantifiable. CAAF] is dedicated to making these approaches acceptable
to all stakeholders willing to provide input to and consider data based analysis.

The MIT led Partnership for AiR Transportation Noise and Emissions Reduction
(PARTNER) Center of Excellence’s precedent setting “Well to Wake” environmental life
cycle model provides CO2 outputs for over a dozen candidate fuel types. The first phase
of the FAA funded project is complete. A second iteration on the study is planned and
upgrades to the model to better account for Jet fuel production specifics are planned. It
will use “world class” models to assess indirect land use effects in the production of
aviation biofuels, Work to date using these models suggest that there are a wide range of
fuel options that have the potential to butpexform current oil refineries in “well to wake”

greenhouse gas production.

Based upon the model and the information that has been provided by those plaﬁning the
projects in Illinois and Ohio a positive outcome may include mixed coal and biomass to
liquid fuel (CBTL) projects now in the planning phase. Those facilities offer the most
efficient means to capture CO2 and can use it for enhanced oil recovery. Princeton
researchers have indicated that for every barrel of fuel produced, two barrels of oil are
obtained from enhanced oil recovery. The mixing of coal and biomass may offer
significant improvements in carbon footprint compared to coal to liquid (CTL) plant and
oil refineries. Analyses by Princeton and Noblis suggest that carbon neutral synfuel
production with as little as 21% biomass content may be possible when by-products are
fully utilized.
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A key characteristic of the alternative synthetic paraffinic kerosene Alternative fuels
currently being brought to market, or in the research phase, is that they are extremely low
in sulfur. Sulfur is a precursor to the small soot particles (PM 2.5) that are now identified
in EPA issued National Ambient Air Quality Standards (NAAQS). With over half the
airports in the U.S. in identified non-attainment areas under the NAAQS, use of emerging
alternative fuels may be one of the best tools to control growth in PM2.5 exposure that

could ultimately limit the growth of commercial aviation in the U.S.

This past week CAAFI introduced a proposal to the Coordinating Research Council
(CRC) of the fuels approval agency American Society for Materials and Testing (ASTM)
to study the costs and benefits of ultra low sulfur (ULS) fuel in aircraft. Initial studies
from MIT show that that control of PM2.5 in jet fuel via ULS fuels (including 100%
SPK) could have very sizable public health benefits. Benefiis can be double that of the
benefits of currently mandated NOX reduction in local airport environments. The study
requests an examination balancing health effect benefits with potential maintenance costs

and addresses any airworthiness concerns with results by the end of 2009.

With this data in hand, future approvals of pure synthetic fuels post 2009 will be
expedited. To ease new fuels introduction to airport markets CAAFI recommended a
project to combine these tools via development of an Airport handbook calculation
procedure. The Transportation Research Board, Airport Cooperative Research Program
(ACRP) initiated that program late last year. The project (ACRP project 02-07) is
currently in its first phase surveying different sized airports to in part establish databases

needed to create the handbook and to execute test cases of handbook use.

One economic key to introduction of alternative fuels could be the degree to which ULS
jet fuels can be used in diesel powered ground vehicles if 100% SPK fuel can meet the
ULS limits now applied to diesel equipment. In airports planning the ability to use one,
rather than two fuel types provides potential efficiencies. In addition, those airports

confronting PM2.5 non attainment could be the best place to introduce synthetics.
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Identification of those locations could provide valuable data to fuel producers in

identifying early customers.

Recognizing this, CAAFI participants proposed two new projects to ACRP last week.
The first project enhances ACRP 02-07 fidelity by proposing the development of added
emissions data for ground support equipment (GSE) from a variety of alternative fuels.
The second project proposes a project to prioritize airports that would benefit from the
introduction of low PM2.5 fuels non-attainment areas as these areas have been identified
in EPA issued National Ambient Air Quality Standards and quantifying what gains are

possible.

While action is not complete on FAA Reauthorization it should be noted that the Aviation
Committee’s actions to initiate the CLEEN program and to make ACRP permanent and
with a part of the funding directed to environmental projects are already serving to make
approval of alternative fuels more likely.. Thanks to the Aviation Subcommittee and

Transportation Committee for helping to enable these initiatives.

With certified fuel candidates available and needed environmental tools elements in hand
the last key needed to launch the aviation alternative fuels in the U.S. are buyers. The Air
Force with its visible goal of 50% use of 50/50 synthetic fuels by 2016 has long been the
leader in the US in this area. I am pleased to report that the commercial airline industry
is now taking important steps to join the Air Force as potential early customers for

Synthetic Fuels.

On Earth Day April 22nd, the Air Transport Association (ATA)- a CAAFI sponsor and
the representative of a majority of U.S Airlines provided its policy on synthetic fuels. A

link to that statement is provided in this testimony:

http://www.airlines.org/economics/energy/altfuelsprinciples. htm

The comprehensive statement dedicates the U.S Airlines to work with potential future

suppliers to “integrate alternative fuels into their operations.” It seeks only alternative
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fuels that have “a reduced emissions profile relative to traditional fuels on a life cycle
basis.” The tools that it commits to use to demonstrate that performance are the ones
being developed by CAAFI and the FAA Office of Environment and Energy and being
used by the ACRP as described above.

To ensure that this process is substantive, the ATA Energy Council representing the
Airline’s fuel purchasers, and the CAAFI business/economic team now plan to bring
suppliers and airline users together in a Department of Commerce hosted meeting in the
fall here in Washington. The meeting will introduce a potential new fuel supply base to

an aviation industry with unique distribution and fuel quality needs.

These recent developments are extremely important and should signal to potential
suppliers and invesiors that with compelitive business terms for fuels that meet the siated
environmental criteria, and a distribution system which is compatible with transport and
airport infrastructure, the airline industry is prepared to be a key component in helping to
Jaunch new fuel production projects.

I am please to note that the fuel industry is responding to the message that aviation (both
commercial and military) has sent. In particular parties planning projects in Illinois
(Rentech and American Clean Coal Fuels) and Ohio (BAARD Energy) have indicated in
public forums that they are willing to dedicate up to 70% of facility production to jet fuel.
This amount is far above current Fischer Tropsch facility production volumes which

average less than 30% jet fuel production.

Another indication that suppliers are responding to aviation’s call is that, increasingly,
aviation and CAAFI are being invited to address Energy forums regarding our plans.

Just next week CAAFI will be the only transportation mode addressing the 8th GTL/XTL
Summit in London at the invitation of Air Force gas to liquid (GTL) supplier Shell

Aviation.
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In November, Boeing was a co-sponsor of the first Algae summit held in San Francisco.
Aviation interests from several CAAFI sponsors and suppliers were present. It was at

this meeting that DARPA announced its multi-million dollar project to enable algae fuels.

With all this excellent progress, much of it over the last year, the obvious question is
what issues remain as gaps for CAAFI and which gaps can government agencies address.
First, we must acknowledge that the current round of projects offers only a small
contribution. If all the supply of the proposed plants was dedicated to aviation it could
only provide the 80,000 barrels a day fuel needs of Chicago’s O’Hare airport. Second, as
we all know, large capital flows are needed to build plants and equipment. Consequently
these projects cannot escape the issues of capital formation currently plaguing the
investment community. Clearly these issues are well beyond CAAFTI’s area of influence.
We can however ensure that solutions are available when conditions allow more

investment.

CAAFT has identified the following gaps as areas we can influence with the help of the
Congress, the Administration and the private sector:

s One barrier to sustainable aviation biofuel introduction is the need to produce
significant quantities just so that the fuel can be certified for aircraft use. For
example it is recognized that the engine industry alone (as cited publicly by
DARPA) will need up to 250,000 to 500,000 gallons of biofuels from new
processes (e.g. hydrogenated plant oils) to achieve certification. CAAFI and the
airline industry are addressing that issue by adding USDA and the Department of
Energy renewables office (EERE) as stakeholders in our process. It is our hope
that recognizing the potential for renewable energy suppliers we can find
solutions to work this problem. Interest and support from the Aviation
subcommittee and other Congressional committees can certainly provide
assistance.

o There are technical concerns with transport of some bio sourced fuel types should
they become available to airport facilities. CAAFI has included concerns of
facility compatibility into its definition of a qualified fuel. We know that efforts

-9.
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are underway through such efforts as the Biomass Research and Development
Initiative to explore those problems. That said airport suppliers and pipelines
needs to be fully engaged to ensure that our unique needs are addressed.

e At present there is no domestic supplier of technology for the gasification of
biomass to create liquid fuels . With limited options we lack optimal technical
solutions. Part of the CAAFI business team’s goal is to engage its highly
competent systems level-manufacturers in the pursuit of these technologies.
Companies such as UTC, GE, Honeywell, Raytheon and Boeing can potentially
help in that quest.

¢ There is significant concern about water use and that there will not be sufficient
quality and quantity of water--particularly in western states--for the cooling of FT

plants and for the production of biomass feed stocks in many areas. Solutions

manufacturer technologists can help solve the issues which in themselves may be
profitable businesses and in the margin help their core aviation business.

¢ Lastly we do need to ensure that there is a complete and thorough national
dialogue and common understanding on the quantification of environmental
solutions. International harmonization of tools and solutions developed using
those tools is a priority for CAAFI sponsor FAA office of Environment and
Energy (AEE). For its part CAAFI along with FAA AEE is placing the highest
priority on including the best indirect land use change emissions impacts, and fuel
production emissions models in future iterations of its aviation specific lifecycle
analysis tools. We need a true international cooperative effort and are increasing

our dialogue to include more international partners to approach this goal.
In closing I would like to thank you Mr. Chairman for your support of the CAAFI
coalition by providing us with an opportunity to represent our sponsors before the

committee.

I would also like to publicly thank the approximately 150, largely volunteer, members of

the Commercial Aviation Alternative Fuels Initiative for their contributions to these

-10-
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efforts. For most—including our team leads--CAAFI is not their “day job” but an
additional effort based on the importance to them of the issue. I would also like to thank
the members of all the stakeholder government agencies from DOE, NASA, USAF,
DOD, DARPA, USDA, DOC, and EPA who have crossed organizational stovepipes to
cooperate in ways I have not seen in my 41 years in working with government from the
vantage of the private sector. Without contributions from all of those mentioned above
the progress we have reported would not have been possible and prospects for future

progress remote.

That concludes my prepared statement. Thank you.

-11-
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Chairman Costello, Ranking Member Petri, and Members of the Subcommittee:

Thank you for this opportunity to appear before you to discuss our members’ efforts to
minimize the impact our industry has on the environment.

My name is James K. Coyne, and I am president of the National Air Transportation Association
(NATA). NATA, the voice of aviation business, is the public policy group representing the
interests of aviation businesses before the Congress, federal agencies and state governments.
NATA's over 2,000 member companies own, operate and service aircraft and provide for the
needs of the traveling public by offering services and products to aircraft operators and others
such as fuel sales, aircraft maintenance, parts sales, storage, rental, airline servicing, flight
training, Part 135 on-demand air charter, fractional aircraft program management and scheduled
commuter operations in smaller aircraft. NATA members are a vital link in the aviation industry
providing setvices to the general public, airlines, general aviation and the military.

rB ackground

Climate change is an important topic and one that includes all of U.S, industry. The aviation
industry is one of the fastest growing sectors of the economy, and attention has been
focused on carbon dioxide emissions from aircraft. The industry has adopted an
environmental agenda that also supports aviations continued growth. This agenda includes
testing alternative fuels to be used in aitcraft, participation in catbon offset programs, and
encoutaging “green airports.” It is important to highlight the facts on emissions concerning
aviation:
< Aviation accounts for only 3% of greenhouse gas emissions worldwide, according
to data from the Intergovernmental Panel on Climate Change (IPCC).

9
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Aviation gasoline and jet fuel account for 12% of all petroleum products.
According to data from the US, Department of Enetgy, aviation gasoline and jet fuel
supply account for 1,624,000 barrels per day compared to 20,588,000 batrels of all
petroleum products used per day.

< Alternative fuels programs exist within aviation. Virgin fuels, Boeing, and GE
Awviation have joined forces to develop an alternative fuel that includes a biofuel blend
composed of babassu oil and a mixture of jet fuel and coconut oil. Additionally, the
University of Notth Dakota received a $5 million grant to develop a cold weather
sustainable biofuel to be used by the military.

% New aviation technology is producing cleaner and more efficient aircraft.

Advances in aerodynamics offer more efficient wings and designs with less drag. The

Cirrus and Columbia aircraft ate examples of more efficient general aviation aircraft,

New composite materials are making aircraft lighter in weight, which results in increased

fuel efficiency.

NATA Climate Initiative [
NATA’s members have been very active in addressing ongoing concerns with the general
aviation industry’s impact on the environment. Late last year, NATA established its
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Environmental Committee to develop programs designed to assist member companies in
minimizing their impact on the environment including the development of 2 new Climate
Initiative that would provide NATA members with the opportunity to purchase carbon
offsets for their aircraft operations. Below is a brief description of the new NATA Climate
Initiative.

> Carbon Offsets:
Carbon offsetting involves reducing emissions by investment in projects that save
energy, such as investment in technology that allows industry to be more efficient
and increasing the generation of renewable energy. NATA is establishing a program
to make carbon offsets available to member companies. This includes a 3- to 4-cent
pet gallon catbon offset based on the Chicago Climate Exchange, the only voluntary,
legally binding integrated trading system to reduce emissions of all six major
greenhouse gases (GHGs), with offset projects worldwide.

» Green Aviation Facilities.
NATA encourages its member companies to meet proper environmental compliance
standards including a Spill Prevention Control and Countermeasure (SPCC) plan, if
fuel is stored above ground in rankers. The associaton is currently undertaking the
development of best management practices that will allow aviation businesses to
capitalize on becoming more energy efficient and minimizing their company’s impact
on the environment. To date, NATA has crafted best management practices for the
following topics (note: each topic has a white paper that is atiached at the back of this
testimony):

Spill Prevention Control and Countermeasures (SPCC)
Hazardous Waste

Storm Water

Used Batteries

Used Oil

Used Fluorescent Lamps

e & ¢ o & o

l Public Relations Campaign

NATA is currently developing a public relations campaign to provide the facts about
aviation’s impact on the environment and what the association’s members are doing to
ensute the protection of the world’s environment.

First, let’s review the magnitude of carbon emissions for aviation as compared to other
modes of transportation. The US. Department of Energy (DOE) has issued a publication
titled Transportation Energy Data Book: Edition 26 (June 1, 2007). In this publication, the DOE
provides an annual statistical compendium designed to characterize transportation activity
and explore data on other factors that influence transportation energy use. Much of this
publication is just the numbers, but an analysis of this data can provide some very interesting
insights. In order to obtain a relative comparison of the magnitude of carbon emissions for
different modes of transportation, an analysis of fuel consumption is used. Because
different types of fuel (gasoline, diesel fuel, jet fuel to name a few) provide different energy
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values, the data is normalized by looking at the energy use in British Thermal Units (BTUs).
This provides a better compatison than actual gallons of fuel consumed. The table below
shows the energy use for aviation and several other modes of transportation.

Mode of Transportation BTUs Used Percent of
(Trillions) in 2005 Total

Aviation 2,477 9.0%

Cars 9,140 33.4%
Light Trucks 8,108 29.6%
Medium/Heavy Trucks | 4,577 16.7%
Water 1,366 5.0%
Pipeline 842 3.1%

Rail 657 2.4%

The table shows that aviation accounts for only 9% of the total transportation energy use.
Cats and light trucks each use mote than three times the energy as the aviation industry, and
medium/heavy trucks account for about twice that of aviation. Highway transportation
(cars, light trucks, and medium/heavy trucks) combine for almost 80% of the transportation
energy and thus contribute a similar level of greenhouse gases. Aviation, on the other hand
is a much smaller contributor to energy use and greenhouse gas emissions.

Further analysis within the aviation group shows the relative contribution of commercial
aviation versus general aviation. The table below shows this comparson.

Mode of Transportation BTUs Used Percent of
(Trillions) in 2005 Total
Transportation
Aviation 2477 9.0%
Domestic Catriers 1,861 6.8%
International Carriers 373 1.4%
General Aviation 242 - 0.9%

General aviation accounts for less than one percent of the total transportation energy use in
the United States and its fuel use is about one seventh that of the domestic air carriers.

The analysis of the relative efficiency of fuel use for different modes of transportation
includes several additional factors. This analysis includes normalizing the data using the
BTU content as did the previous analysis, but also includes the average passengers per
vehicle, and provides a conversion into an equivalent miles per gallon (MPGe) based on the
BTU content of gasoline (115,000 BTU per gallon). For example, automobiles have an
average passenger use of 1.57 passengers per car. Using the DOE data, we find that cars use
on average 3,496 BTUs per passenger mile and this corresponds to approximately 33 MPGe.
The table below shows several modes of transportation and their corresponding MPGe.
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Mode of Transportation Average BTUs per MPG
Passengers per Passenger Mile | Equivalent
Vehicle 2005

Aviation 90.4 3,959 29 MPGe
Cars 1.57 3,496 33 MPGe
Light Trucks 1.72 4,329 27 MPGe
Rail (Commuter) 32.9 2,569 45 MPGe
Rail (Intercity- Amtrak) 1179 2,760 42 MPGe
Bus (Transit) 8.7 4,318 27 MPGe

This table shows that aviation provides the greatest average passengers per vehicle and the
resulting MPGe of 29 is roughly the same as cars and light trucks. With the vast advantage
of moving large numbers of people quickly over many miles, the aviation industry is a very
efficient mode of transportation.

In summary, this analysis of transportation modes shows that aviation provides a very
efficient mode of transportation and compares similarly to typical highway transportation
(cats and light trucks) n per passenger equivalent miles per gallon. Additionally, the aviation
industry contributes a much smaller percentage (about 9%) of the total energy use and thus
contributes a much smaller percentage of greenhouse gas emissions as compared to highway
transportation (about 80% for cars, light trucks and medium/heavy trucks).

I Industry Actions
Two prime examples of NATA members being proactive on the environmental front are
Netjets Inc. and DayJet Cotporation.

Netfess Inc.
On September 13, 2007, NetJets Inc. Chairman & CEO Richard Santulli announced the

company’s new multifaceted program to address the impact of its flight operations on the
environment.

The initiative, which will be expanded in the coming months, includes 2 focus on offsetting
carbon emissions from NetJets’ flights, while at the same time it begins to reduce the carbon
footprint of NetJets’ opetations worldwide. It also includes a substantial investment in
leading-edge technology research with the goal of creating an ultra-low emission jet fuel.

The following core elements of the initiative are the results of a detailed environmental
review process undertaken by Netfets beginning in early 2006:

1. Improving Energy Efficiency and Reducing Greenhouse Gas Emissions — NetJets
US. has established a goal of imptoving its energy efficiency, cutting waste, and
reducing carbon emissions from its internal operations by 10% over the next two
yeats. It has established Director of Environmental Management positions, reporting
to the Office of the Chairman, in both the United States and Europe. These senior
executives will manage, monitor, and report regularly on NetJets’ progress and any
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ongoing challenges, as well as helping to identify new opportunities to do more in
the coming months and years.

2. Driving Technological Transformation — NetJets is investing in cutting-edge research to
identify more environmentally friendly aviation technologies through sponsoring The
Next Generation Jet Fuel Project at Princeton University with the University of
Califotnia, Davis to develop an ultra-low emission jet fuel.

3. Offsetting Unavoidable Impacts — Net]ets is investing in a set of carefully reviewed and
closely monitored carbon offset projects that will provide verified greenhouse gas
reductions. These projects will allow the company to offset fully the catbon footprint
of its internal operations. The offset portfolio will also be available to Netets
Ownets so they can offset their flights. Additionally, Marquis Jet Partners will make
the NetJets carbon offset portfolio available to Marquis Jet Card Owners.

4, Leveraging World Class Expertise — To ensure that Netfets remains 2 leader on climate
issues, the company has established both U.S. and European advisory boards — each
consisting of environmental experts who can help NetJets apply best-in-class
practices and provide guidance to the company at every step along the way. The US.
Advisory Board consists of Fred Dryer, Professor of Mechanical and Aerospace
Engineering at Princeton University; Ashok Gupta, Ditector of the Air and Energy
Progtam at the Natural Resoutces Defense Council; Terry Tamminen, former
Sectetary of the California Environmental Protection Agency; Bonnie Reiss,
Operating Advisor to Pegasus Capital and founder of the Earth Communications
Office; and Geotge Favaloro, Managing Partner at Esty Environmental Partners.

NetJets realizes that its responsibilities also extend to the communities in which it

operates. With this in mind, it will build on these four areas of immediate commitment by
launching a community-based Solar Schools Project. Beginning in California and drawing on
Governor Arnold Schwarzenegger’s environmental leadership, this innovative public-private
partnership will fund the placement of photovoltaic cells on school roofs — while in the
process educating school children about environmental issues.

Day]Jet Corporation
Dayjet Corporatlon has produced a Very nght Jet Footprint Analysis Concept Paper to

ensure that it maximizes its operations by using state-of-the art technology while minimizing
its impact on the environment. A description of this concept paper can be reviewed below:

Introduction

DayJet Corporation is-a technology-driven company, pioneering the creation of the on-
demand, per-seat air, regional transportation market. In spearheading the use of the new
generation of very light jets (VL]s) in air cartier service, DayJet is committed to building on
the inherent efficiencies and favorable footprint of the Eclipse 500 aircraft, toward the long
range goal of sustainable air transportation. DayJet’s strategies are informed and motivated
by the emerging understandings of the epochal challenges of managing catbon dioxide and
other greenhouse gas effects on climate dynamics. DayJet strives to translate the
understanding from the climate science community to applications on how the company
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manages the effects of its aviation activities. Day]Jet works to apply these understandings to
its company strategies for technology, for operations, and for business practices.

DayJet’s strategic framework for moving toward a sustainable business in on-demand air
transportation includes three major phases of technology implementation over the near term
(two to four years), mid-term (four to six years), and longer term (mote than six years).

1. Near Term: This phase of the strategy focuses on reducing carbon emissions through
airspace efficiencies. With the Federal Aviation Administration, DayJet plans the early
implementation of certain of the operating capabilities envisioned in the US. Joint
Planning and Development Office (JPDO) vision for the Next Generation air
transportation system (NextGen). This vision underpins transformation of the national
airspace towatd a performance-based air traffic management system. This system
incorporates performance-based navigation, surveillance and communications
technologies. The technologies associated with this transformation include Required
Navigation Performance (RNP), Area Navigation (RNAV) and Automatic Depeﬂdent
Surveillance-Broadcast (ADS-B) These technoiogies let Dayjet optimize its flight routes
for savings in energy, carbon and noise. thn implemented, these optumzed routes will
reduce fuel cenuthluu“ for the s,\.uu.tm.uy ’s netwotked flect o ut;u;au.uu uy an estimated
15 percent and more. These fuel savings translate directly into emissions reductions.
Day]Jet’s business model operates effectively using the second- and third-tier airports
serving the nation’s smaller suburban, rural and remote communities. These airports are
largely underutilized national assets, with virtually none of the congestion and delays
issues that would add unacceptable costs to DayJet’s operations. At these smaller
airports, as a consequence, DayJet is able to operate with greatly reduced ground times
from engine start to takeoff and from landing to engine shutdown. The effectis to
reduce emissions that would affect local ait quality around airports.

2. Mid Term: This phase of the strategy focuses on alternative fuels that reduce catbon and
other emissions. DayJet supports fuel strategies that enable movement toward carbon
neutral practices across the company’s industrial sector. Because DayJet’s business model
calls for approzimately a five-year life cycle for its aircraft, the company will be in a
position to provide aircraft and engines coming out of its fleet for testing of new fuels.

3. Longer Tetm: This phase of the strategy focuses on being early adopters of advancing
aircraft and propulsion systems that do not add catbon and other greenhouse gases to
the environment.

Based on this framewotk, DayJet is undertaking action in five atenas:

Engines- DayJet works with the aircraft and engine manufacturers toward continual
improvement in the efficiencies and emissions from flight operations, for the current
and future generations of equipment.

Fuel- DayJet collaborates with the university research community on modeling,
analysis, and strategies for continual improvement of the footprint for on-demand
air transport operations using VLJs and other technologically advanced aircraft.
DayJet is engaged in planning dialogue with Embry Riddle Aeronautical University
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(ERAU), Florida Institute of Technology (FIT), Florida Atlantic University, and the
University of Central Florida (UCF) to establish relationship strategies leading to
creation and adoption of new technologies.

NextGen Airspace Efficiencies- DayJet partners with other on-demand air
transportation setvice providers to accelerate the early adoption of the operating
capabilities envisioned in the US. Joint Planning and Development Office (JPDO)
Next Generation Air Transportation System (NextGen). NextGen technologies
reduce the footprint of DayJet’s fleet operations.

Neutralizing Catbons- The DayJet service model is conceived to offer regional
business travelers an alternative to highway travel. This means that the aggregation
of travelers on a DayJet trip can be carbon-competitive with highway transport
alternatives in certain specific cases. In the nearest term, DayJet will implement
strategies for airspace efficiencies with the goal of advancing toward catbon-
competitive effects of on-demand air travel, relative to highway alternatives.

Sustainable Business Practices- DayJet manages unavoidable catbon emissions
through careful assessment of total company operations with the aim of achieving
vetified greenhouse gas reductions. The goal is to reduce where possible and to
otherwise offset the carbon footprint of the company’s internal operations.

Tropospheric Flight

The questions regarding potential fuel efficiencies (and therefore carbon sourcing) of on-
detnand, networked fleet operations of VLJs include the effects of flight in the troposphere
versus the stratosphere. The initial assessments by the International Panel on Climate
Change (TPCC) regarding the effects of aviation on the environment focused on flight in the
stratosphere. These past studies published first in 1999° and then reviewed in 2006
summatize the three most important ways that aviation affects the climate:

1. Direct emissions of greenhouse gases specifically CO, and water vapor
2. Nitrogen oxide emissions interacting with ozope and methane
3. Contrail-induced cirrus cloud formation

A new generation of aircraft referred to as very light jets (VL]s), and a new generation of
on-demand air transportation service business models are now emerging in regions of the
United States, as well as in Europe and other continents. These new business models
influence the characteristics of fleet operations using these new VLJs. These operations will
share common characteristics in flying relatively shorter segments and in making effective
use of mid-altitudes that are not extensively used by larger air carder transports. In
particular, because the average flight segment length in these regional transportation services
is approximately 300 miles, and because of airspace utilization and traffic flow
considerations, the typical flight levels for these fleet operations ate below 26,000 feet, well
below the stratosphere, and within the troposphere.

Based on these operational realities, we plan to suppott research focused on the following
four topics:
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¢ Comparative greenhouse effect of water vapor emitted by VLJs between 18,000 and
26,000 feet, versus in the stratosphete d

¢ Comparative effect of nitrogen oxide emitted by VL]Js between 18,000 and 26,000
feet on atmospheric ozone versus emissions in the stratosphere

¢ Implications of the effect of NOx-induced depletion of methane for NOx
emissions in the troposphete

® Reduced effect of cloud formation due to absence of contrails by VLJs flown in the
troposphere

s Effect of lowered propulsive efficiency in the troposphere versus higher propulsive
efficiency in the stratosphere on overall catbon dioxide emissions, for VL]s. The
results of this analysis will lead to engine desxgn requirements for operating
turbofans such as the Geated Turbofan® in the mid altitudes.

The state of the art in climate modeling is limited in terms of providing reliable estimates
for the specific aviation-induced radiative forcing effects. Even so, pethaps the relative

effects of cfmfn:nhenr and rrnnncnhpﬂr ﬂwhf can be considered. A mle of thumb in

climate science estimates that each unit of fuel burned by stratospheric air transport flights
has the greenhouse effect of three times that of ground transnort" Turther, it is estimated
that the radiative forcing from persistent contrails and contrail-induced cirrus clouds ®Co
exceeds the contributions from all other aviation-induced RF combined”. However,
quantitative analysis is absent regarding the effect of flying in the troposphere specifically by
VLJs. We plan to support analysis to provide quantitative information :ega:dmg this
distinction.

| Legislative Actions |
Clearly Congress will have a vital role in outlining the next steps necessary to mitigate
aviation’s footprint on the environment. The US. House of Representatives’ FAA
Reauthorization bill, H.R. 2881, provides an outstanding blueprint for the aviation industry
to utilize new technologies through the legislation’s support of the Next Generation Air
Transportation System.

Since last year, NATA members have been strongly encouraged to support H.R. 2881, a bill
approved by the U.S. House of Representatives that would provide historic funding levels,
neatly §13 billion, for the FAA’s Facilities and Equipment (F&E) account that will accelerate
implementation of the Next Generation Air Transportation System (NextGen). NextGen is
the FAA’s national plan to transform the air traffic control system from a ground-based
navigation system using radar to a satellite-based system. This legislation will enable the FAA
to make needed repairs and upgrades to existing facilities and equipment, and provide for
high-priority safety-related systems.

By utilizing new technologies, airspace routes can be better defined, allowing more aircraft and
mote routes to be determined within the airspace. And most importantly, utilizing new
technologies to improve airspace usage, aircraft will be able to fly routes more ditectly, thereby
minimizing noise and the impact on the environment.

‘The demand for air travel is increasing steadily. The FAA projects that by 2025 the number
of domestic enplanements will have doubled to 1,482 million per year. The environmental
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impact of air travel is increasingly importtant to consumers, which is why the aviation
industry is collaborating to address this important issue.

Thank you for the opportunity to testify, and I will be happy to answer your questions.

! International Panel on Climate Change Special Report: Aviation and the Global Atmosphere — Summary
for Policy Makers, 1999.

¥ Workshop on the Impacts of Aviation on Climate Change: A Report of Findings and Recommendations.
June 7-9, 2006 Cambridge, MA, August 2006.

* Prait & Whitney reference TBD

¥ Noppel, F.; and Singh, R.: Overview of Contrail and Cirrus Cloud Avoidance Technology. Journal of
Aircraft, Vol. 44, No. 5, Sept-Oct 2007, pp. 1721-1726.

¥ Sausen, R., Isaksen, L., Grewe, V., Hauglustaine, D., Lee, D., Gunnar, M., Kohler, M. O., Pitari, G.,
Schumann, U, Stordal, F., and Zerefos, C.: “Aviation Radiative Forcing in 2000: An Update on IPCC
(1999),” Meteorologische Zeitschrift; Acta Scientiarium Naturalium Universtatis Normalis Hunanensis,
Vol. 14, No. 4, Aug. 2005, pp. 555-561.
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NAVA

MNavonal Aw Transportation Associarion
The Voice of Aviation Business
(prepared by George S. Gamble, 2G Environmental, LLC)

Environmental Health and Safety (EHS) Policy

Spill Prevention Control and Countermeasures (SPCC)

Regulatory Reference: 40 CFR 112, Oil Pollution Prevention.

Purpose: The purpose of this Spill Prevention Control and Countermeasures (SPCC) Program is
to establish a framework for each Fixed Base Operation (FBO) to become and remain compliant
with the Federal Environmental Protection Agency (EPA) rules for above ground tank systems
(ASTs) and oil pollution prevention.

Each facility that owns or operates above ground tank systems (including refueler trucks) that
contain an aggregate storage capacity of 1,320 gallons or higher must prepare a SPCC Plan. The
plan includes requirements for secondary containment, loading/unloading of fuel and oil,
discharge of accumulated rainwater, inspections, training, updates to the plan, and other
miscellaneous items.

General Requirements:

The purpose of the SPCC Rule is to prevent spills of fuel and oil into the navigable waters of the
United States. The regulations are in place to encourage facilities to build structures and perform
actions that will prevent spills from occurring. If a spill occurs, systems are required to contain
the spill such as secondary containment systems and thus prevent potential spills from advancing
into the navigable waters. Finally, if a spill does advance off-site, the SPCC Plan includes
procedures for making the initial response to a spill and to provide proper reporting to the
regulatory agencies.

Each facility is required to prepare a site specific SPCC Plan. This EHS Policy provides the
general framework and guidance for following the SPCC requirements, but each facility must
follow the specific requirements set forth in the site specific SPCC Plan. If there are any
discrepancies between this EHS Policy and the site specific SPCC Plan, the SPCC Plan shall
prevail.

The site specific SPCC Plan must include the following requirements.

Properly transferring fuel.

Properly transferring accumulated rain water from containment areas.
Performing training.

Conducting routine inspections.

Properly responding if a spill should occur.
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Spill Reporting Requirements:

A spill of fuel or oil must be reported to the EPA and the state if 25 gallons of fuel or oil is spilled
on the soil (quantities may be less in some states) or if any fuel or oil gets into the storm sewer
system and creates a sheen on the water. Contact information for reporting is located in the site
specific SPCC Plan. A person reporting a spill should be prepared to provide the following
information.

Date, time, and duration of the release.

Source and total volume of the release.

Spill clean-up procedures.

Personnel who discovered and/or participated in the spill clean-up.
Equipment used during the clean-up.

Waste disposal methods.

Any unusual events, injuries or agency inspections.
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In addition to this reporting, a written report is required by the EPA if either of the following
quantities is spilled. Written report requirements are included in the site specific SPCC Plan.

* Any single discharge more than 1,000 gallons.
* Any two discharges more than 42 gallons each within a 12-month period.

Spills must be reported to the EHS/Safety Department.

Responsibilities:
1. Employees:

Employees are required to perform routine work activities in an environmentally responsible
manner. Sensitive activities include the following fuel transfers.

From the fuel delivery company into the bulk fuel tanks.
From the bulk fuel tank into the refueler truck.

From the refueler truck into the aircraft.

Transfers of used oil and used fuel.

¢ o 9 @

Employees commonly make transfers of accumulated rain water from containment areas. When
these transfers are made, a notation must be made in the facility log book documenting the
estimated amount of water released, the date, the time, a statement that the water contained no
fuel (even a sheen), and a statement that the valve was closed and secured after the transfer.

Employees should know where potential spills will flow. This can be accomplished by watching
the flow of rain water during a rain event. Employees should know where to build dams with
booms or absorbent materials if a spill occurs. Employees must know where spill equipment is
kept and how to properly employ the spill equipment.
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Employees are required to make an initial response to a spill if it occurs, however, formal clean-
up activities are to be performed by trained and certified response contractors. Employees should
make an effort to stop the flow of fuel (close valve, shut down pump, etc.) and should employ
booms or absorbent materials to prevent a spill from advancing into storm sewer inlets or
drainage ditches. Employees should notify supervision of any spill, regardless of size, and allow
supervision to make appropriate reports to the regulatory agencies. Proper clean-up of absorbent
materials must be included in the employee activities.

All employees that handle fuel or oil must participate in initial and annual training to refresh their
understanding of the EPA rules and the SPCC Plan. The training must include the items shown
in the General Requirements section of this Policy.

Employees often perform routine monthly inspections of the fuel handling equipment and spill
response equipment. Inspections must follow the checklist provided in the site specific SPCC
Plan and be kept with the SPCC Plan once complete. Any malfunctioning equipment or missing
spill equipment should be reported to supervision immediately.

2. Managers/Supervisors:

Managers/Supervisors should ensure that employees are performing their work activities in a
proper manner including fuel transfers and transfers of accumulated rain water.

Managers/Supervisors should ensure that employees respond appropriately to spills.
Managers/Supervisors should make notifications to Federal, State, and Local environmental
regulatory agencies in event of a spill as required by the site specific SPCC Plan.
Managers/Supervisors should coordinate activities of environmental response contractors that
may be assisting in the clean-up activities after a spill.

Managers/Supervisors should ensure employees participate in the required training and perform
inspections.

Managers/Supervisors should ensure the SPCC Plan is up-to-date and sign off for the 5-year
reviews if no significant changes have occurred at the facility. Managers/Supervisors should also
ensure that a professional engineer be contracted to modify the SPCC Plan within 6 months of
any significant change occurring such as adding new tanks or new refueler trucks.
Managers/Supervisors should make the SPCC Plan available to regulatory agencies during an
inspection of the facility.

3. EHS/Safety Department:

The Environmental Health and Safety (EHS) Department/Safety Department is responsible for
ensuring that each facility has a current SPCC Plan. EHS can assist FBOs in locating
professional engineers (as required by the regulation) that can assist in creating or modifying
SPCC Plans as needed.

EHS will assist FBOs in setting up initial “train the trainer” sessions and can assist in any
environmental questions that may arise.
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EHS must be notified of any reportable spill event and will properly document in the company
tracking system.

Training:

The site specific SPCC Plan must include initial and annual training requirements for all
employees that handle fuel or oil. EHS has provided a training video and Power Point slides to
each FBO to be used for training. Training activities must include the following items.

© & ¢ ¢ & & &

General facility operations.

Procedures for oil handling.

Operation and maintenance of equipment used to prevent discharges.

Requirements for reporting a discharge.

Pollution control laws, rules and regulations.

Contents of the facility SPCC Plan.

Discussion of previous discharges, maifunctioning components, and new precautions.

Recordkeeping:

Documentation of the following SPCC activities must be maintained.

Transfers of accumulated rain water must be documented in the facility log book or
documented on a checklist. These documents must be maintained for a period of three
(3) years.

Facility inspections must follow the checklist provided in the site specific SPCC Plan and
should be maintained for a period of three (3) years,

Training records must document who received SPCC training, the dates of the training,
and the topics covered. These documents must be maintained for a period of three (3)
years.
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NAVA

National Air Transportation Assocation

The Vaice of Aviation Business
(prepared by George S. Gamble, 2G Environmental, 1.1.C)

Environmental Health and Safety (EHS) Policy

Hazardous Waste

Regulatory Reference: 40 CFR 261, Identification and Listing of Hazardous Waste; State
specific hazardous waste rules.

Purpose: The purpose of this Hazardous Waste Program is to establish a framework for each
Fixed Base Operation (FBO) to become and remain compliant with the Federal Environmental
Protection Agency (EPA) rules as well as state specific rules for hazardous waste.

This procedure will help FBOs to recognize what is considered a hazardous waste and how to
properly handle and dispose of hazardous waste. The EPA defines three different levels of waste
generators:

» Large quantity generators (more than 2,200 pounds per month).
* Small quantity generators (between 220 pounds and 2,200 pounds per month).

+ Conditionally exempt small quantity generators (less than 220 pounds per month).

General Requirements:

The federal EPA has set forth rules for proper handling, storage, and disposal of hazardous waste
under 40 CFR 261, Hazardous waste is defined as listed wastes (typically a specific waste item
or waste from a specific process stream) or characteristic wastes (flammable, reactive, corrosive,
or toxic). Examples of hazardous wastes that may be generated at an FBO operation include oil
based paint wastes, acids, Alodine wastes, solvents (that aren’t recycled), batteries (that aren’t
recycled), and fluorescent lamps (that aren’t recycled).

There are several guidelines that facilities should follow to avoid the requirements in the
hazardous waste rules as shown below.

Properly recycle all spent solvents.

Properly recycle all used batteries.

Properly recycle all used fluorescent lamps.

Properly recycle all used oil.

Dispose of all sumped AVGAS and jet fuel as a product to be burned for its BTU content.
(Typically the used oil contractor will handle used AVGAS and used jet fuel as well as
used oil.)

¢ Minimize hazardous wastes to remain under the limit of 220 pounds per month for the
conditionally exempt small generator status.

« & » 4 =
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If a General Manager is not sure if a waste is hazardous, he or she should contact the EHS/Safety
office for assistance. If a facility exceeds the limit of 220 pounds of hazardous waste in any
given month, he or she should contact the EHS/Safety office for assistance as the facility must
obtain an EPA Identification Number and follow strict handling and shipping requirements.

Employees must not transport hazardous waste and must use only an approved transporter.

Storage of hazardous waste must include proper labeling (including the EPA Waste Code and
date waste was generated), proper containers, and proper secondary containment. The facility
should have access to spill response equipment if needed for a spill.

If a leak or spill of hazardous waste occurs, the leak must be immediately controlled (stop flow
from valve or container if possible) and contained with available spill response equipment. Any
clean-up activities must be conducted using an outside contractor trained and certified to handle
hazardous waste.

Responsibilities:

1. Employees:

Employees must be aware of the requirements for identifying and handling hazardous waste, and
proper response to a spill.

Employees must properly store hazardous waste and label containers properly (including the EPA
Waste Code and date waste was generated).

Employees must wear proper personal protective equipment when handling hazardous waste.
Each type of waste typically requires a different set of protective equipment, so if there are any
questions, please call the EHS/Safety office. Equipment should include safety glasses, chemical
resistant gloves, and possibly protective clothing.

Employees must not dispose of hazardous waste in any drains or dumpsters — no exceptions.

2. Managers/Supervisors:

Managers/Supervisors should ensure that employees are performing their work activities ina
proper manner including handling, storage, recycling, and spill response.

Managers/Supervisors should ensure that employees respond appropriately to spills.
Managers/Supervisors should make notifications to Federal, State, and Local environmental
regulatory agencies if required.

Managers/Supervisors should ensure that hazardous waste is properly labeled (including EPA
Waste Code and date waste was generated).

Managers/Supervisors should ensure that employees were proper protective equipment while
handling hazardous waste.
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Managers/Supervisors should ensure employees never dispose of hazardous waste in any drains
or dumpsters.

3. EHS/Safety:

The Environmental Health and Safety (EHS)/Safety Department will monitor compliance with all
environmental regulations including the hazardous waste regulations.

The EHS/Safety Department will assist in any environmental questions that may arise such as
proper identification of waste items, proper storage, proper protective equipment, and response to
spills.

The EHS/Safety Department must be notified of any reportable spill event and will properly
document in the company tracking system.

Training:

If facilities remain under the limit for conditionally exempt small quantity generators (generate
less than 220 pounds of waste in a month and store less than 2,200 pounds at any time) then no
specific training requirements are required. If a facility exceeds these limits, they should contact
the EHS/Safety office for training assistance.

Recordkeeping:
No shipping records or manifests are required if facilities remain under the limit for conditionally

exempt small quantity generators (generate less than 220 pounds of waste in a month and store
less than 2,200 pounds at any time).
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NAVA

Notional Air Transporiaton Associaton
The Voice of Aviation Business
(prepared by George 5. Gamble, 2G Environmental, LLC)

Environmental Health and Safety (EHS) Policy

Storm Water Pollution Prevention Plans (SWPPP)

Regulatory Reference: 40 CFR 122, EPA Administered Permit Programs: The National
Pollutant Discharge Elimination System (NPDES); 40 CFR 123, State Program Requirements;
and State Specific Storm Water Regulations.

Purpose: The purpose of this Storm Water Pollution Prevention Plan (SWPPP) Program is to
establish a framework for each Fixed Base Operation (FBO) to become and remain compliant
with Federal Environmental Protection Agency (EPA) rules as well as state specific rules for
storm water discharge permitting and control.

Airports typically have an airport wide storm water permit obtained from the state environmental
regulatory agency. This permit typically includes sampling requirements (usually managed by
the airport authority), storm water pollution prevention team members (may or may not include
tenant facilities), inspection requirements (may or may not include tenant facilities), training
requirements, and requirements for the preparation of a SWPPP.

General Requirements:

As described above, airports typically have an airport wide storm water permit and may or may
not have provisions for tenants. Each FBO should have a copy of the airport’s permit and also
the site specific SWPPP to ensure they are aware of all local requirements. The SWPPP should
include a description of site specific Best Management Practices.

Typical Best Management Practices for airport facilities include the following.

Good Housekeeping.

Proper fuel transfer activities.

Proper management of refueler trucks.
Proper vehicle and equipment maintenance.
Proper outside storage of materials.

Proper handling of sumped fuel from aircraft.

Spills must be reported to the EHS/Safety Department. Spill reporting to regulatory agencies
should follow the requirements in the site specific Spill Prevention Control and Countermeasures
(SPCC) Plan.
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Responsibilities:
1. Employees:

Employees are required to perform routine work activities in an environmentally responsible
manner. Sensitive activities include the following.

Fuel and chemical storage.

Fuel transfers.

De-icing operations.
Maintenance activities outside.
Vehicle storage outside.
Material storage outside.
Sumping activities from aircrafi.

Eupluyees vonunouly make iransiers of accumuiated rain waier from secondary coniainment
areas. Whei these transfers are made, a notation inust be made i the facility log bovk
documenting the estimated amount of water released, the date, the time, a statement that ithe water
contained no fuel (even a sheen), and a statement that the valve was closed and secured after the

transfer.

Employees are required to maintain proper housekeeping in all work areas. Keeping work areas
neat and clean is an important first step in maintaining good storm water control.

Employees must follow the Best Management Practices (BMPs) as defined in the Storm Water
Pollution Prevention Plan and also as presented in the training. Examples of BMPs are provided
in the General Requirements section of this procedure.

Employees are required to make an initial response to a spill if it occurs as defined in the SPCC
Plan,

All employees that perform activities that may impact storm water quality must participate in
initial and annual training to refresh their understanding of the EPA rules, the state rules, and the
Storm Water Pollution Prevention Plan. The training must include the items shown in the
Training section of this procedure.

Employees often perform routine monthly or quarterly inspections of areas that may impact storm
water quality. Inspections must follow the checklist provided in the site specific SWPPP and
maintained per the Recordkeeping section of this procedure.

2. Managers/Supervisors:
Managers/Supervisors must ensure that employees are performing their work activities in a

proper manner including housekeeping, Best Management Practices, and general storm water
control.
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Managers/Supervisors must ensure that employees respond appropriately to spills. Managers/
Supervisors must notify the EHS/Safety Department and must make notifications to Federal,
State, and Local environmental regulatory agencies in event of a spill as required by the site
specific SPCC Plan. Managers/Supervisors must coordinate activities of environmental response
contractors that may be assisting in the clean-up activities after a spill.

Managers/Supervisors must ensure employees participate in the required training and perform
inspections.

3. EHS/Safety Department:

The Environmental Health and Safety (EHS)/Safety Department will provide assistance for
ensuring that each facility is compliant with the Airport’s storm water permit and SWPPP.

The EHS/Safety Department will assist FBOs in setting up initial “train the trainer” sessions and
can assist in any environmental questions that may arise.

The EHS/Safety Department must be notified of any reportable spill event and will properly
document in the company tracking system.

Training:

The company has developed a general training program that assists the FBOs with the general
compliance with the storm water regulations. This training includes a discussion of the
regulatory framework, impacts of airport facilities, housekeeping, Best Management Practices,
and also utilizes a video.

The EHS/Safety Department has provided assistance to the FBOs in conducting a train the trainer
session and provided necessary training documents. Each FBO is responsible for conducting
subsequent training for all employees that could impact storm water quality.

The site specific SWPPP should include initial and annual training requirements for all
employees that could impact storm water quality. Training activities should include the following
items.

Pollution control laws, rules, and regulations.

General facility operations

Housekeeping practices.

Best Management Practices (BMPs).

Materials management.

Spill response.

Discussion of previous discharges, malfunctioning components, and new precautions

* @ @& & ¢ & s
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Recordkeeping:
Documentation of the following SWPPP activities must be maintained.

¢ Transfers of accumulated rain water must be documented in the facility log book or
documented on a checklist. These documents must be maintained for a period of three
(3) years.

o Facility inspections must follow the checklist provided in the site specific SWPPP and
typically must be maintained for a period of three (3) years.

e Training records must document who received SWPPP training, the dates of the training,
and the topics covered. These documents typically must be maintained for a period of
three (3) years.
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NAVA

National Air Transportanon Association
The Voice of Aviation Business
(prepared by George S. Gamble, 2G Environmental, LLC)

Environmental Health and Safety (EHS) Policy

Used Batteries

Regulatory Reference: 40 CFR 273, Standards for Universal Waste Management, State specific
battery recycling rules.

Purpose: The purpose of this Used Battery Program is to establish a framework for each Fixed
Base Operation (FBO) to become and remain compliant with the Federal Environmental
Protection Agency (EPA) rules as well as state specific rules for Used Batteries and Universal
Waste.

The EPA Universal Waste regulations came about in the early 1990s to allow generators of
certain common waste items to properly recycle these items and streamline the requirements for
these items. Items regulated in the Universal Waste rules include the following.

Used Batteries.

Used Florescent Lamps.
Pesticides.

Mercury containing equipment.
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General Requirements:

The FBO handles a variety of batteries from large lead acid batteries to small nickel cadmium
rechargeable batteries. Most of these batteries contain hazardous materials and thus must be
handled properly to ensure no damage to the environment occurs,

The Federal EPA has set forth rules for proper handling and recycling of used batteries under the
Universal Waste Rules and the requirements for handling these items are simpler than the rules
governing hazardous waste. A significant part of these rules includes the proper recycling of the
used batteries. Recycling batteries keeps them out of the landfills and thus protects the
environment from potentially hazardous waste. The regulations include recordkeeping
requirements for Large Quantity Handlers (greater than 5,000 KG stored at any one time), but all
FBO operations should fall below this limit and thus should not be required to maintain specific
records.

Proper handling of used batteries includes proper labeling. Each battery or each storage location
must be labeled as “Used Batteries” and the storage area needs to be labeled with the date
accumulation began (date of last shipment) as batteries can be stored no more than one year.

Employees must not transport used batteries to recycling center. Use only an approved
transporter {usually the company that recycles the batteries).
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If a leak occurs on any battery, the leak must be immediately contained. Use absorbent materials
1o capture the leak and place the battery in a pan or other container that will contain any residual
leaking fluid. Handle all clean-up wastes per EPA Hazardous Waste rules.

Responsibilities:

1. Employees:

Employees must be aware of the requirements for the handling of used batteries, properly
recycling used batteries, and proper response to a spill.

Employees must properly store and label used batteries and must mark the storage area with the
date that batteries were accumulated (date of last shipment to the recycler). Batteries must be
accumulated for a period of less than one year before they are sent to a recycler.

Employees must know the proper method to respond to a leaking battery and how to contain any
leaking fluid.

Employees must participate in a training session to discuss proper handling and proper spill
response. Training only needs to be completed initiaily and no refresher training is required.
2. Managers/Supervisors:

Managers/Supervisors should ensure that employees are performing their work activities in a
proper manner including handling, recycling, and spill response.

Managers/Supervisors should ensure that employees respond appropriately to spills.
Managers/Supervisors should make notifications to Federal, State, and Local environmental
regulatory agencies if required.

Managers/Supervisors should ensure batteries are stored for less than one year before they are
shipped to a recycler.

Managers/Supervisors should ensure that used batteries are properly labeled.

Managers/Supervisors should ensure employees participate in the required training.

3. EHS/Safety Department:

The Environmental Health and Safety (EHS)/Safety Department will monitor compliance with all
environmental regulations including Universal Waste and used batteries.

The EHS/Safety Department will assist FBOs in sefting up initial “train the trainer” sessions and
can assist in any environmental questions that may arise.

The EHS/Safety Department must be notified of any reportable spill event and will properly
document in the company tracking system.
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Training:
Employees must be trained to include proper handling and emergency procedures. This training is
only required initially and no refresher training is required. EHS/Safety is planning to develop
training materials and make them available to each FBO.
Recordkeeping:
No shipping records or manifests are required.

Documentation of the training activities must be maintained and must include the person’s name,
date of training, and topics covered.
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NAVA

National Air Transpor tarion Association
The Voice of Aviation Business
(prepared by Grorge 5. Gamble, 2G Environmental, LLC)

Environmental Health and Safety (EHS) Policy

Used Oil

Regulatory Reference: 40 CFR 279, Standards for the Management of Used Qil, State specific
used oil rules.

Purpoese: The purpose of this Used Oil Program is to establish a framework for each Fixed Base
Operation (FBO) to become and remain compliant with the Federal Environmental Protection
Agency (EPA) rules as well as state specific rules for Used Oil.

The EPA Used Oil regulations came about in the early 1990s to allow generators, transporters,
and recyclers of used oil to properly recycle these items and streamline the requirements for this
material.

General Requirements:

The Federal EPA has set forth rules for proper handling and recycling of used oil under the
Standards for the Management of Used Oil regulations and the requirements for handling these
items are simpler than the rules governing hazardous waste. A significant part of these rules
includes the proper recycling of the used oil. Used oil may contain hazardous impurities such as
heavy metals and must be protected from entering the environment. Recycling oil keeps it out of
the landfills and thus protects the environment from potentially hazardous waste.

Proper handling of used oil includes proper labeling. Each used oil storage location must be
labeled as “Used Qil” and the fill port for any used oil stored in underground storage tanks
(USTs) must also be labeled as “Used Oil.” Keep containers in good condition and free of leaks.
If a leak occurs, it must be repaired immediately and any contaminated soil must be removed.
Containers must follow the requirements of 40 CFR 112, Spill Prevention Control and
Countermeasures, if the facility aggregate tank capacity exceeds 1,320 gallons.

Employees must not transport used oil. An approved transporter must be used (typically the
company that recycles the oil).

Do not mix used oil with any other products such as waste jet fuel or waste AVGAS.
Any spills of used oil must be handled per the site specific SPCC Plan. The Manger/Supervisor

should make any notifications to Federal, State, and Local environmental regulatory agencies and
keep the EHS/Safety department informed along the way.
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Many FBOs already have a used oil recycling company in place, however, if a used oil recycler is
needed, companies can be located with the assistance of the Coordinating Committee for
Automotive Repair (CCAR) on their web site at www.ccar-greenlink.org.

Responsibilities:

1. Employees:

Employees must be aware of the requirements for the handling of used oil, properly recycling
used oil, and the proper response to spills of used oil.

Employees must properly store and label all containers with a “Used Qil” label.

Employees must know the proper method to respond to a spill of used oil and how to dispose of
clean-up materials.

Employees must participate in a training session to discuss proper handling and proper response
to spills of used oil. This training in incorporated into the Spill Prevention Control and

2. Managers/Supervisors:

Managers/Supervisors should ensure that employees are performing their work activities in a
proper manner including handling, recycling, and responding to spills of used oil.

Managers/Supervisors should ensure that employees respond appropriately to used oil spills.
Managers/Supervisors should make notifications to Federal, State, and Local environmental
regulatory agencies if required as identified in the facility SPCC Plan.

Managers/Supervisors should ensure that used oil containers are properly labeled.

Managers/Supervisors should ensure employees participate in the required training.

3. EHS/Safety:

The Environmental Health and Safety (EHS)/Safety Department will monitor compliance with all
environmental regulations including used oil regulations.

The EHS/Safety Department will assist FBOs in setting up initial “train the trainer” sessions and
can assist in any environmental questions that may arise.

The EHS/Safety Department must be notified of any reportable spill event and will properly
document in the company tracking system.

Training:
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Employees must participate in a training session to discuss proper handling and proper response
to spills of used oil. This training is incorporated into the SPCC training and must be completed
annually. EHS/Safety is planning to develop used oil specific training materials and make them
available to each FBO.

Recordkeeping:

No shipping records or manifests are required.

Documentation of the training activities must be maintained as defined in the SPCC Program.
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Environmental Health and Safety (EHS) Policy

Used Fluorescent Lamps

Regulatory Reference: 40 CFR 273, Standards for Universal Waste Management, State specific
recycling rules.

Purpose: The purpose of this Used Fluorescent Lamp Program is to establish a framework for
each Fixed Base Operation (FBO) to become and remain compliant with the Federal
Environmental Protection Agency (EPA) rules as well as state specific rules for Used Fluorescent
L.amps and Universal Waste.

The EPA Universal Waste regulations came about in the early 1990s to allow generators of
certain common waste items to properly recycle these items and streamline the requirements for
these items. Items regulated in the Universal Waste rules include the following.

¢ Used Batteries.

s  Used Florescent Lamps.

» Pesticides.

e Mercury containing equipment.
General Requirements:

The Federal EPA has set forth rules for proper handling and recycling of used fluorescent lamps
under the Universal Waste Rules and the requirements for handling these items are simpler than
the rules governing hazardous waste. A significant part of these rules includes the proper
recycling of the used fluorescent lamps. Fluorescent lamps contain mercury and are therefore
hazardous to the environment. Recycling fluorescent lamps keeps them out of the landfills and
thus protects the environment from potentially hazardous waste. The regulations include
recordkeeping requirements for Large Quantity Handlers (greater than 5,000 KG stored at any
one time), but all FBO operations should fall below this limit and thus should not be required to
maintain specific records.

Proper handling of used fluorescent lamps includes proper labeling. Each Fluorescent Lamp or
each storage location must be labeled as “Used Fluorescent Lamps™ and the storage area needs to
be labeled with the date accumulation began (date of last shipment) as fluorescent lamps can be
stored no more than one year.
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When florescent lamps are replaced, the used lamps must be placed in containers or packages that
are structurally sound, adequate to prevent breakage and compatible with the contents of the
lamps. It is recommended to use one of the boxes that the new lamps were delivered in, but be
sure to label the used lamps with a “Used Fluorescent Lamps™ label.

Broken lamps must be placed in a closed, structurally sound container that is compatible with the
contents of the lamp and must keep any releases of mercury inside the package. Broken lamps
should be placed in a closed plastic container and the lid should be taped closed. These
containers should be labeled as “Broken Fluorescent Lamps.”

Many FBOs already have a recycling company in place, however, if a recycler is needed,
companies can be located with the assistance of the Association of Lighting & Mercury Recyclers
on their web site at www.almr.org.

Employees must not transport used fluorescent lamps to recycling center. Use only an approved
transporter (usually the company that recycles the fluorescent lamps).

Responsibilities:

1. Employees:

Employees must be aware of the requirements for the handling of used fluorescent lamps,
properly recycling used fluorescent lamps, and proper response to broken lamps.

Employees must properly store and label used fluorescent lamps and must mark the storage area
with the date that fluorescent lamps were accumulated (date of last shipment to the recycler).

Fluorescent lamps may be accumulated for a period of no more than one year before they are sent
to a recycler.

Employees must know the proper method to respond to a broken fluorescent lamp and how to
properly package it for shipment.

Employees must participate in a training session to discuss proper handling and proper response
to broken lamps. Training only needs to be completed initially and no refresher training is
required.
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2. Managers/Supervisors:

Managers/Supervisors should ensure that employees are performing their work activities in a
proper manner including handling, recycling, and response to broken lamps.

Managers/Supervisors should ensure that employees respond appropriately to broken famps.
Managers/Supervisors should make notifications to Federal, State, and Local environmental
regulatory agencies if required.

Managers/Supervisors should ensure fluorescent lamps are stored for less than one year before
they are shipped to a recycler.

Managers/Supervisors should ensure that used fluorescent lamps are properly labeled.

Managers/Supervisors should ensure employees participate in the required training.

3. EHS/Safety:

The Environmental Health and Safety (EHS)/Safety Department will monitor compliance with all
environmental regulations including Universal Waste and used fluorescent lamps.

The EHS/Safety Department will assist FBOs in setting up initial “train the trainer” sessions and
can assist in any environmental questions that may arise.

The EHS/Safety Department must be notified of any reportable spill event and will properly
document in the company tracking system.

Training:

Employees must be trained to include proper handling and emergency procedures. This training is
only required initially and no refresher training is required. EHS/Safety is planning to develop
training materials and make them available to each FBO.

Recordkeeping:

No shipping records or manifests are required.

Documentation of the training activities must be maintained and must include the person’s name,
date of training, and topics covered.
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AVIATION AND THE ENVIRONMENT
NextGen and Research and Development Are Keys to

Reducing Emissions and Their Impact on Health and
Climate

What GAO Found

Aviation contributes a modest but growing proportion of total U.S. emissions, and
these emissions contribute to adverse health and environmental effects. Aircraft
and airport operations, including those of service and passenger vehicles, emit
ozone and other substances that contribute to local air pollution, as well as carbon
dioxide and other h gases that contribute to climate change. EPA
estimates that aviation emissions account for less than 1 percent of local air
pollution nationwide and about 2.7 percent of U.S, greenhouse gas emissions, but
these emissions are expected to grow as air traffic increases.

Two key federal efforts, if implemented effectively, can help to reduce aviation
emissions—NextGen initiatives in the near term and research and development
over the longer term. For le, NextGen technologies and procedures, such as
satellite-based navigation systems, should allow for more direct routing, which
could improve fuel efficiency and reduce carbon dioxide emissions. Federal
research and development efforts—Iled by FAA and NASA in collaboration with
industry and academia—have achieved significant reductions in aircraft emissions
through improved aircraft and engine fechnologies, and federal officials and
aviation experts agree that such efforts are the most effective means of achieving
further reductions in the longer term. Federal R&D on aviation emissions also
focuses on improving the scientific understanding of aviation emissions and
developing lower-emitting aviation fuels.

Next steps in reducing aviation emissions include managing NextGen initiatives
efficiently; deploying NextGen technologies and procedures as soon as
practicable to realize their benefits, including lower emissions levels; and
managing a decline in R&D funding, in part, by setting priorities for R&D on
NextGen and emissions-reduction technologies. Challenges in reducing aviation
emissions include designing aircraft that can simultaneously reduce noise and
emissions of air pollutants and g iy gases; ence ing financially stressed
airlines to purchase more fuel-efficient aircraft and emissions-reduction
technologies; addressing the irapact on airport expansion of more stringent EPA
air quality standards and growing public concerns about the effects of aviation
emissions; and responding to proposed domestic and international measures for
reducing greenhouse gases that could affect the financial solvency and
competitiveness of U.S. airlines.

 nited Sintes Govermant Accauntability Difice
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Mr. Chairman and Members of the Subcommittee:

1 appreciate the opportunity to testify before you on aviation emissions, one of the key
sources of concern about the environmental effects of aviation. Over the past 30 years,
the federal government, the aviation industry, and other private parties have worked
collaboratively to achieve steady reductions in aircraft emissions.’ Nevertheless,
increases in air traffic, which have enhanced the nation’s productivity and mobility, have
partially offset these reductions, as more flights have produced more emissions and
congestion has led to flight delays. According to the Federal Aviation Administration
(FAA), this growth in air traffic will continue, with the number of flights increasing 20
percent by 2015 and 60 percent by 2030.” In light of these developments, concerns about
the environmental effects of aviation emissions have persisted. Moreover, better
scientific understanding of the potential health effects of certain aviation emissions and
their contribution to climate change has intensified the public’s concerns.

To accommodate the expected growth in air traffic, FAA is leading a multipronged,
multiagency effort to increase the efficiency, safety, and capacity of the national airspace
system. This effort includes transforming the current air traffic control system into the
Next Generation Air Transportation System (NextGen)® and will require airport and
runway expansion. The NextGen initiative incorporates research and development
(R&D) on emissions-reduction technologies, alternative fuels, and cleaner and quieter air
traffic management procedures. This R&D is necessary both to meet anticipated .
domestic and international environmental standards and to reduce the environmental
impact of aviation. Meeting environmental standards can limit the adverse effects of
aviation emissions on air quality and climate, and addressing public concerns about
aviation emissions is necessary to avoid constraints on the expansion of aviation
operations and airport infrastructure planned under NextGen.*

Under the National Environmental Policy Act of 1969, agencies evaluate the likely
environmental effects of projects they are proposing using an environmental assessment
or, if the projects likely would significantly affect the environment, a more detailed
environmental impact statement.” FAA typically carries out one of these evaluations for
federally financed airport construction projects, including the construction of federally

'These emissions include airborne pollutants, which affect air quality, and greenhouse gases, primarily
carbon dioxide, which are produced by the combustion of fossil fuel, and contribute to climate change.

*These figures are based on a long-range FAA forecast using 2006 as the baseline.

35ee the list of related products at the end of this statement, especially GAO, Next Generation Air
Transportation System: Progress and Challenges in Planning and Implementing the Transformation of the
National Airspace System, GAQ-07-649T (Washington, D.C.: Mar. 22, 2007.)

‘As we noted in our recent testimony before this Subcommittee, aviation noise has been a greater
constraint on airport expansion efforts than aviation emissions, but we are limiting our discussion in this
testimony to aviation emissions.

342 U,8.C. §4332(2)(C).

1 GAO-08-706T
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subsidized runways. In addition, under the Clean Air Act’s conformity provision, no
federal agency may approve or provide financial assistance for any activity that does not
conform to an applicable state implementation plan.’ Therefore, FAA must evaluate
whether a proposed federal action associated with an airport project conforms with the
applicable state implementation plan before approving or funding the project.” In
addition, the Clean Air Act mandates standards for mobile sources of emission, such as
aircraft and the equipment that service them at airports. EPA sets emissions standards
for aircraft and has chosen to adopt international emissions standards for aircraft set by
the International Civil Aviation Organization (ICAO).

As requested, my testimony today focuses on aviation emissions. It will address the
following questions: (1) What are the scope and nature of aviation emissions? (2) What is
the status of selected key federal efforts to address aviation emissions? and (3) What are
some next steps and major challenges for the federal government, the aviation industry,
and Congress related to aviation emissions? My statement is based on previous GAO
reports’ updated with a synthoesis of recent empirical literature and interviews with
officials from FAA, the National Acronautics and Space Administration (NASA), and the
11.8. Environmenial Proteciion Agency (EPA); representatives of aviation industry and
environmental associations, and selected aviation emissions experts.”” We balanced the
selection of these experts to capture the views of the many different groups involved in
aviation emissions reduction efforts and NextGen. We conducted our work from March
to May 2008 in accordance with generally accepted government auditing standards.
Those standards require that we plan and perform the study to obtain sufficient,
appropriate evidence to provide a reasonable basis for our findings and conclusions
based on our study objectives. We believe that the evidence obtained provides a
reasonable basis for our findings and conclusions based on our study objectives.

*States are required to submit implementation plans to EPA for reducing eraissions in areas that fail to
meet the National Ambient Air Quality Standards set by EPA under the Clean Air Act for common air

pollutants with health and environmental effects (known as criteria pollutants). Geographic areas that
have levels of a criteria pollutant above those allowed by the standard are called nonattainment areas,

42 11.5.C. §7506(c)(2) (The Conformity Provision).

*ICAQ is an organization affiliated with the United Nations that airas to promote the establishment of
international civilian aviation standards and recommended practices and procedures. FAA, as the U.S.
representative to ICAQ, in consultation with EPA, works with representatives from other countries to
formulate aircraft emissions standards.

*See the list of related GAO products at the end of this staternent, especially GAO, Aviation and the
Environment: Strategic Framework Needed to Address Challenges Posed by Aircraft Emissions, GAO-03-
252 (Washington, D.C.; Feb. 28, 2003).

“We are currently undertaking a study on aviation environmental trends, efforts, and challenges for this

Subcommittee and the Subcommittee on Space and Aeronautics, Coramittee on Science and Technology,
House of Representatives.

2 GAO-08-706T
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Summary

Currently, aviation contributes a modest proportion of total emissions in the United
States, but its share could increase in the future, and aviation emissions can have a
detrimental effect on health and the environment. Aircraft are the primary source of
aviation emissions, but airport operations, including those of service and passenger
vehicles, also produce emissions. Together, aircraft operations in the vicinity of the
airport and other airport sources emit nitrogen oxides, which lead to the formation of
ground-level ozone (also known as smog), and other substances that contribute to local
air pollution, as well as carbon dioxide and other greenhouse gases that rise into the
atmosphere and contribute to climate change. Aircraft operations in the upper
atmosphere are, however, the primary aviation-related source of greenhouse gas
emissions. Currently, according to EPA estimates, aviation emissions account for less
than 1 percent of local air pollution nationwide and about 3.6 percent of U.S. greenhouse
gas emissions. This proportion is, however, expected to grow with projected increases in
air traffic, despite expected improvements in fuel efficiency. Notably, according to FAA,
emissions of nitrogen oxides from aviation sources will increase by over 90 percent by
2025 if not addressed. This increase is likely to increase ozone, which aggravates
respiratory ailments. Increases in air traffic also mean increases in carbon dioxide
emissions and increases in aviation’s contribution to climate change, according to the
International Panel on Climate Change (IPCC).

Two key federal efforts, if implemented effectively, can help to reduce aviation
emissions—near term NextGen initiatives and R&D over the longer term to fully enable
NextGen and reduce aircraft emissions. Some NextGen technologies and procedures,
such as satellite-based navigation systems, should allow for more direct routing, which
could improve fuel efficiency and reduce carbon dioxide emissions. According to FAA,
the full implementation of NextGen could reduce greenhouse gas emissions from aircraft
by up to 12 percent by 2025. Federal R&D efforts—led primarily by FAA and NASA and
often conducted in collaboration with industry and academia—have achieved significant
reductions in aircraft emissions over the last 30 years, and FAA and NASA officials and
aviation experts agree that such efforts are the most effective means of achieving further
reductions in the longer term. As part of the a national plan for aeronautics R&D, issued
by the White House Office of Science and Technology Policy, the federal government
supports a comprehensive approach to R&D on aviation emissions involving FAA, NASA,
and other federal agencies that is intended both to improve scientific understanding of
the impact of aviation emissions and to develop new technologies, fuels, and air traffic
management approaches. Better understanding of the nature and impact of aviation
emissions can inform the development of lower-emitting alternative fuels, more efficient
air traffic management technologies and procedures, and more fuel-efficient aircraft
engines.

Reducing aviation emissions includes steps that FAA and others can take to move the
implementation of NextGen forward and to support R&D on NextGen and emissions-
reduction technologies, as well as technical, financial, and regulatory challenges facing
the federal government, the aviation industry, and Congress. One step for FAA is to
ensure the efficiency of NextGen’s management by, for example, addressing

3 GAO-08-706T
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congressional leaders’ and stakeholders’ concerns about the program’s management
structure and authority. Another step for FAA is to further deploy, as soon as practicable,
NextGen technologies and procedures, such as the more efficient takeoff and landing
procedures now in use at a few airports, to realize their benefits and lower emissions
levels. A third step, for FAA and NASA, is managing a decline in federal funding for
aeronautics research, the research category that includes work on aviation emissions,
new aircraft and engine technologies, and alternative fuels. As a result of this decline,
NASA is now sometimes developing technologies to a lower maturity level than in the
past, and the technologies are less ready for manufacturers to adopt them. The
administration’s reauthorization bill for FAA seeks some additional funding for an
initiative that could lead to the earlier maturation of certain emissions-reduction
technologies, but according to some experts, increased funding of the initiative could
increase the probability of success and decrease the time needed to achieve that success.
Challenges in reducing aviation emissions for the federal government, the aviation
industry, and Congress include designing aircraft that can simultaneously reduce noise
and emissions of air pollutants and greenhousce gases; encouraging financially stressed
airlines 10 purchase more fuel-efficient aireraft and cmissions-reduction technologies;
addressing the impaci on airport expansion of more stringent EPA air quality standards
and growing public concerns about effects of aviation emissions; and responding to
proposed domestic and international measures for reducing greenhouse gases that could
affect the financial solvency and competitiveness of U.S. airlines.

Aviation’s Small but Growing Proportion of Total Emissions Contributes to
Health and Environmental Effects

Aviation-related activities contribute to local air pollution and produce greenhouse gases
that cause climate change. Aircraft account for about 70 to 80 percent of aviation
emissions, producing emissions that mainly affect air quality below 3,000 feet and
increase greenhouse gases at higher altitudes. At ground level, airport operations,
including those of motor vehicles” traveling to and from the airport, ground service
equipment,” and stationary sources such as incinerators and boilers, also produce
emissions. Together, aircraft operations in the vicinity of the airport and other airport
sources produce emissions such as carbon monoxide, sulfur oxides, particulate matter,
nitrogen oxides, unburned hydrocarbons, hazardous air pollutants,” and ozone™ that
contribute to air pollution. In addition, these sources emit carbon dioxide and other
greenhouse gases that contribute to climate change, but aircraft operations in the upper
atmosphere are the primary source of aviation-related greenhouse gases. Carbon dioxide

"Motor vehicles include cars and buses for airport operations and passenger, employee, and rental agency
vehicles.

“Ground service equipment includes aircraft tugs, baggage and belt loaders, generators, lawn mowers,
snow plows, loaders, tractors, air-conditioning units, and cargo moving equipment.

“Hazardous air pollutants from aviation activities include benzene and formaldehyde.

“Ground-level ozone is formed when nitrogen oxides and volatile organic compounds as well as other
gases and substances are mixed and heated in the atmosphere.

4 GAO-08-706T
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is both the primary aircraft emission and the primary contributor to climate change. It
survives in the atmosphere for over 100 years. Furthermore, other gases and particles
emitted by aircraft—including water vapor, nitrogen oxides, soot, contrails,” and
sulfate-—can also have an impact on climate, but the magnitude of this impact is
unknown, according to FAA. Figure 1 illustrates aviation’s impact on air quality and
climate.

Figure 1: Environmental Effects of Aviation Emissions and Noise

Soure: GAO.

Currently, aviation accounts for a small portion of air pollutants and greenhouse gas
emissions. Specifically, aviation emissions represent less than 1 percent of air pollution
nationwide, but their impact on air quality could be higher in the vicinity of airports. In
addition, aviation accounts for about 2.7 percent of the total U.S. contribution of
greenhouse gas emissions, according to the Department of Transportation’s Center for
Climate Change and Environment. A 1999 study by the United Nations’
Intergovernmental Panel on Climate Change (IPCC) estimated that global aircraft
emissions generally accounted for approximately 3.5 percent of the warming generated
by human activity.”®

As air traffic increases, aviation’s contribution to air pollution and climate change could
also grow, despite ongoing improvements in fuel efficiency, particularly if other sectors
achieve significant reductions. In addition, aviation’s impact on air quality is changing as
more fuel-efficient, quieter aircraft engines are placed in service. While new aircraft

“Contrails are clouds and condensation trails that form when water vapor condenses and freezes around
small particles (aerosols) in aircraft exhaust.

“Intergovernmental Panel on Climate Change, Aviation and the Global Atmosphere (1999).

5 GAO-08-706T
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engine technologies have reduced fuel consumption, noise, and emissions of most
pollutants, they have not achieved the same level of reductions in nitrogen oxide
emissions, which contribute to ozone formation. According to FAA, nitrogen oxide
emissions from aviation will increase by over 90 percent by 2025 without improvements
in aircraft emissions technologies and air traffic management, and emissions of other air
pollutants will also increase, as shown in figure 2. Additionally, aviation’s greenhouse gas
emissions and potential contribution to climate change is expected to increase. IPCC has
estimated that aircraft emissions are likely to grow by 3 percent per year, outpacing the
emissions reductions achieved through technological improvements. Furthermore, as
emissions from other sources decline, aviation’s contribution to climate change may
become proportionally larger, according to FAA. Alternative fuels are not yet available in
sufficient quantities for jet aircraft, as they are for some other uses, and therefore
aviation cannot yet adopt this approach to reduce its greenhouse gas emissions (see
discussion below on U.S. efforts to develop alternative fuels for aviation).

Figure 2: FAA Analysis of Giowth in Aviation Related Pollutants by 2025

Parcant increase

Poliutants

Source: FAA,
Note: According to FAA, the increases in aviation-related pollutants are baseline forecasts that do not
account for potential improvements in aircraft technology and air traffic management.

Aviation emissions, like other combustible emissions, include pollutants that affect
health, While it is difficult to determine the health effects of pollution from any one
source, the nitrogen oxides produced by aircraft engines contribute to the formation of
ozone, the air pollutant of most concern in the United States and other industrialized
countries. Ozone has been shown o aggravate respiratory ailments. A National Research
Council panel recently concluded that there is strong evidence that even short-term
exposure to ozone is likely to contribute to premature deaths of people with asthma,
heart disease, and other preexisting conditions. With improvements in aircraft fuel
efficiency and the expected resulting increases in nitrogen oxide emissions, aviation’s
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94

contribution to ozone formation may increase. In addition, aviation is associated with
other air pollutants, such as hazardous air pollutants, including benzene and
formaldehyde, and particulate matter, all of which can adversely affect health. Data on
emissions of hazardous air pollutants in the vicinity of airports are limited, but EPA
estimates that aviation’s production of these pollutants is small relative to other sources,
such as on-road vehicles. Nevertheless, according to EPA, there is growing public
concern about the health effects of the hazardous air pollutants and particulate matter
associated with aviation emissions. See appendix I for more detailed information on the
health and environmental effects of aviation emissions.

Carbon dioxide and other greenhouse gas emissions from aircraft operations in the
atmosphere, together with ground-level aviation emissions that gradually rise into the
atmosphere, contribute to global warming and climate change. IPCC's most recent
report” documents mounting evidence of global warming and projects the potential
catastrophic effects of climate change. As figure 6 shows, climate change affects
precipitation, sea levels, and winds as well as temperature, and these changes in turn will
increasingly affect economies and infrastructure around the world.

Figure 3: Concerns about the Effects of Climate Change
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"Intergovernmental Panel on Climate Change, Fourth Assessment Report, Summary for Policy Makers,
Cambridge University Press, Cambridge, UK, November 2007,
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Key Federal Efforts to Address Aviation Emissions Include Near-Term
Operational Changes and Longer-Term R&D Initiatives

Two key federal efforts, if implemented effectively, can help to reduce aviation
emissions—near-term NextGen initiatives and an array of R&D programs over the longer
term to fully enable NextGen and to reduce aircraft emissions. The NextGen initiatives
are primarily intended to improve the efficiency of the aviation system so that it can
handle expected increases in air traffic, but these initiatives can also help reduce
aviation emissions. In addition, the federal government, led by FAA and NASA, has
longer-term R&D programs in place to improve the scientific understanding of the
impact of aviation emissions in order to inform decisions about emissions-reduction
strategies, explore potential emissions-reducing alternative fuels, and develop NextGen
and aircraft emissions-reduction technologies.

N en Initiatives Hav otenti Help Reduce Emissiol

Technologies and procedures thai are being developed as part of NextGen to improve
the officiency of flight operations can also reduce aircrafi emissions. According to FAA,
the implementation of NextGen could reduce greenhouse gas emissions from aircraft by
up to 12 percent. One NextGen technology, considered a centerpiece of NextGen, is the
Automatic Dependent Surveillance-Broadcast (ADS-B) satellite aircraft navigation
system. ADS-B is designed, along with other navigation technologies, to enable more
precise control of aircraft during en route flight, approach, and descent. ADS-B will allow
for closer and safer separations between aircraft and more direct routing, which will
improve fuel efficiency and reduce carbon dioxide emissions. This improved control will
also facilitate the use of air traffic control procedures that will reduce communities’
exposure to aviation emissions and noise. One such procedure, Continuous Descent
Arrivals (CDA), allows aircraft to remain at cruise altitudes longer as they approach
destination airports, use lower power levels, and thereby lower emissions and noise
during landings. Figure 3 shows how CDA compares with the current step-down
approach to landing, in which aircraft make alternate short descents and forward
thrusts, which produce more emissions and noise than continuous descents. A limited
nurber of airports have already incorporated CDA into their operations. For example,
according to officials from Los Angeles International Airport, nearly 25 percent of
landings at their airport use CDA procedures in one of the airport’s standard terminal
approaches. In addition, United Parcel Service plans to begin using a nighttime CDA
procedure, designed and tested at the Louisville International Airport, for its hub
operations.

8 GAO-08-706T
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Figure 4: Comparison of CDA and Current Step-Down Approach

% 2
Seurcss: Naverus and AVTECH.

Note: Continuous Descent Arrivals keep aircraft higher for longer and have them descend at near-idle
power to touchdown. Optimal profiles are not always possible, especially at busy airports.

Two closely associated NextGen initiatives, Area Navigation (RNAV) and Required
Navigation Performance (RNP), have the potential to modify the environmental impact of
aviation by providing enhanced navigational capability to the pilot. RNAV equipment can
compute an airplane’s position, actual track, and ground speed, and then provide
meaningful information on the route of flight selected by the pilot. RNP will permit the
airplane to descend on a precise route that will allow it to avoid populated areas, reduce
its consumption of fuel, and lower its emissions of carbon dioxide and nitrogen oxides.”
See figure 4. Currently, over 350 RNAV/RNP procedures are available at 54 airports,
including Dallas/Fort Worth, Miami International, Washington Dulles, and Atlanta
Hartsfield.

A critical component of RNP is the ability of the navigation system to monitor its achieved navigation
performance and to identify for the pilot if an operational requirement is or is not being met during an
operation.

9 GAO-08-706T
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Figure 5: COmpariso'n of RNP and Current Step-Down Approach

Sourzes Naverus and AVTEGH

Note: An RNP approach and path allows for idie-thrust, continuous descent instead of today’s step-down
approaches with vectors. RNP precision and cutrved-approach flexibility can shift flight paths to avoid
populated areas.

Still another NextGen initiative, High-Density Terminal and Airport Operations, is
intended to improve the efficiency of aircraft operations at busy airports, and, in the
process, reduce emissions. At high-density airports, the demand for access to runways is
high, and arrivals and departures take place on multiple runways. The combination of
arrivals, departures, and taxiing operations may result in congestion, which in turn
produces delays, emissions, and noise as aircraft wait to take off and land. Under the
High-Density Terminal and Airport Operations initiative, which FAA has just begun to
implement, aircraft arriving and departing from different directions would be assigned to
multiple runways and safely merged into continuous flows despite bad weather and low
visibility. To guarantee safe separafion, these airports would need enhanced navigation
capabilities and controllers with access to increased automation. Under this initiative,
aircraft would also move more efficiently on the ground, using procedures that are under
development to reduce spacing and separation requirements and iraprove the flow of air
traffic into and out of busy metropolitan airspace. More efficient aircraft movement
would increase fuel efficiency and reduce emissions and noise. Although the
implementation of this initiative is in the early stages, FAA has identified the R&D
needed to move it forward.

Technologies and procedures planned for NextGen should also help improve the
efficiency of flights between the United States and other nations, further reducing
emissions, particularly of greenhouse gases. A test program scheduled to begin in the fall
of 2008, known as the Atlantic Interoperability Initiative to Reduce Emissions (AIRE),
sponsored by FAA and the European Cormission, Boeing, and Airbus, will involve gate-
to-gate testing of improved procedures on the airport surface, during departures and
arrivals, and while cruising over the ocean. Some of the procedures to be tested will use
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technologies such as ADS-B. A similar effort—the Asia and South Pacific Initiative to
Reduce Emissions (ASPIRE)—was launched earlier this year, involving the United
States, Australia, and New Zealand.

Federal R&D Focuses on Long-Term Approaches to Addressing Aviation Emissions

We have previously reported” that the federal government and industry have achieved
significant reductions in some aircraft emissions, such as carbon dioxide, through past
R&D efforts, and federal officials and aviation experts agree that such efforts are the
most effective means of achieving further reductions in the longer term®™. As part of the a
national plan for aeronautics R&D, issued by the White House Office of Science and
Technology Policy, the federal government supports a comprehensive approach to R&D
on aviation emissions that involves FAA, NASA, and other federal agencies. According to
FAA, this approach includes efforts to improve the scientific understanding of the nature
and impact of aviation emissions and thereby inform the development of more fuel-
efficient aircraft, of alternative fuels that can reduce aircraft emissions, and of air traffic
management technologies that further improve the efficiency of aviation operations.
NASA, industry, and academia are important partners in these efforts. Notably, however,
the development of breakthrough technologies, such as highly fuel-efficient aircraft
engines that ernit fewer greenhouse gases and air pollutants, is expensive and can take a
long time, both to conduct the research and to implement the new technologies in new
aircraft designs and introduce these new aircraft into the fleet. Successfully developing
these technologies also requires the support and cooperation of stakeholders throughout
the aviation industry.

FAA Supports Research on Improving the Scientific Understanding of Aviation
Emissions and on Alternative Fuels

Improving the scientific understanding of aviation emissions can help guide the
development of approaches to reducing emissions by improving aireraft manufacturers’
and operators’ and policy makers’ ability to assess the environmental benefits and costs
of alternative policy measures. Such an assessment can then lead to the selection of the
alternative that will achieve the greatest net environmental benefits. For example, one
technology might greatly increase fuel efficiency, but produce higher nitrogen oxide
emissions than another, somewhat less fuel-efficient technology. Overall, a cost benefit
analysis might indicate that the less fuel-efficient technology would produce greater net
benefits for the environment.

FAA currently supports several recent federal efforts to better quantify aviation
emissions and their impact through improvements in emissions measurement techniques
and modeling capability. One of these efforts is FAA’s Partnership for Air Transportation

“GAO-03-252.

“Alternatively, some scientists studying options for addressing climate change believe that a price on
emissions would represent the most effective means of achieving reductions overall.
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and Emissions Reduction (PARTNER) Center of Excellence.” Created in 2003,
PARTNER carries on what representatives of airlines, aircraft and engine manufacturers,
and experts in aviation environmental research have described as a robust research
portfolio. This portfolio includes efforts to measure aircraft emissions and to assess the
human health and welfare risks of aviation emissions and noise. For example,
researchers are developing an integrated suite of three analytical tools—the
Environmental Design Space, the Aviation Environmental Design Tool, and the Aviation
Environmental Portfolio Management Tool - that can be used to identify
interrelationships between noise and emissions. Data from these three tools, together
with the Aviation Environmental Design tool being developed by the Volpe National
Transportation Systems Center and others, will allow for assessing the benefits and costs
of aviation environmental policy options. Another R&D initiative, the Airport
Cooperative Research Program (ACRP),” conducts applied research on aviation
emissions and other environmental issues facing airports. The program is managed by
the National Academies of Science through its Transportation Research Board under a
coniract with FAA, which provided $10 million for the program in both 2007 and 2008
and is seeking to increase these investments through its reauthorization to specifically
focus on aviation environr . Several of the emissions-related projects
undertaken through ACRP have concentrated on developing methods to measure
particulate matter and hazardous air pollutants at airports in order to identify the
sources of these pollutants and determine whether their levels could have adverse health
effects. FAA has also developed an Aviation Emissions Characterization roadmap to
provide a systematic process to enhance understanding of aviation’s air quality
emissions, most notably particulate matter and hazardous air pollutants. In addition,
FAA, in conjunction with NASA and the National Oceanic and Atmospheric
Administration, launched the Aviation Climate Change Research Initiative to develop the
scientific understanding necessary for informing efforts to limit or reduce aviation
greenhouse gas emissions.

IIA A

Another effort, the Commercial Aviation Alternative Fuels Initiative (CAAFT),” led by
FAA, together with airlines, airports, and manufacturers, is intended to identify and
eventually develop alternative fuels for aviation that could lower emissions of
greenhouse gases, and other pollutants; increase fuel efficiency; and reduce U.S.

"FAA Centers of Excellence are FAA partnerships with universities and affiliated industry associations and
businesses throughout the country that conduct aviation research in a number of areas, including
advanced materials, aircraft noise, and aircraft emissions. PARTNER is a cooperative research
organization that includes 10 collaborating universities and approximately 50 advisory board members
who represent aerospace manufacturers, airlines, airports, state and Jocal governments, and professional
and community groups. NASA, FAA, and Transport Canada are sponsors of PARTNER. The collaborating
universities and organizations represented on the advisory board provide equal matches for federal funds
for research and other activities.

2ACRP was authorized in 2003 as part of Vision 100—Century of Aviation Reauthorization Act, Pub. L. 108-
176, Section 712 (Dec 12, 2003).

BCAAF], established in October 2006, is sponsored by the Air Transport Association, the Aerospace

Industries Association, and the Airports Council International-North America under the direction of FAA,
and involves stakeholders from industry, universities, and other federal agencies, including NASA.
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dependence on foreign oil. CAAFI supports research on low-carbon fuel from sources
such as plant oils, algae, and biomass that are as safe as petroleum-based fuel and
compare favorably in terms of environmental impact. Part of the research will involve
assessing the environmental impact of alternative fuels to determine whether their use
could reduce emissions of pollutants that affect climate and air quality. The research will
also assess the impact of producing these fuels on the overall carbon footprint. The
CAAFI sponsors have set goals for certifying a 50 percent synthetic fuel for aviation use
in 2008, a 100 percent synthetic fuel for use by 2010, and a biocfuel made from renewable
resources such as palm, soy, or algae oils. As part of CAAFI, Virgin Atlantic Airlines,
together with Boeing, has tested a blend of kerosene (normal jet fuel) and biofuels in a
flight from London to Amsterdam, and Continental, in association with Boeing and jet
engine manufacturer General Electrié¢, is planning a similar test in 2009.

NASA Conducts Fundamental Aeronautics R&D in Support of NextGen, Including
Efforts That Can Help Lower Emissions

NASA has devoted a substantial portion of its aeronautical R&D program to the
development of technologies critical to the implementation of NextGen, as well as new
aircraft and engine technologies, both of which can help reduce aviation emissions.

NASA has three main aeronautics research programs — Fundamental Aeronautics,
Aviation Safety, and Airspace Systems — each of which contributes directly and
substantially to NextGen. For example, the Airspace Systems program supports research
on air traffic management technologies for NextGen, and the Fundamental Aeronautics
program focuses on removing environmental and performance barriers, such as noise
and emissions, that could constrain the capacity enhancements needed to accommodate
projected air traffic increases. Appendix II describes in more detail how NASA’s
aeronautics R&D programs support the implementation of NextGen.

NASA also works with aircraft and aircraft engine manufacturers to increase fuel
efficiency and reduce emissions. Their efforts have contributed to a number of
advancements in aircraft engine and airframe technology, and NASA’s R&D on
emissions-reduction technologies continues. NASA has set technology-level goals for
reducing greenhouse gases, nitrogen oxides, and noise, which have become part of the
U.S. National Aeronautics Plan. For example, the plan includes a goal for developing
technologies that could reduce nitrogen oxide emissions during landings and takeoffs by
70 percent™ below the ICAO current standard. The plan also sets a goal of increasing fuel
efficiency (and thereby decreasing greenhouse gases emissions) by 33 percent. These
technologies would be incorporated in the next generation of aircraft, which NASA
refers to as N+1,” by 2015. However, as NASA officials note, these goals must be viewed

*This goal is at a pressure ratio of 30, over the ICAO standard adopted at the Committee on Aviation
Environmental Protection’s sixth meeting (CAEP 6), with commensurate reductions over the full pressure
ratio range.

#N" refers to the current generation of tube-and-wing aircraft entering service in 2008, such as the Boeing
787.
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within the context that each of the goals can be fully met only if it is the only goal. For
example, the goal for reducing nitrogen oxides can be fully achieved only at the expense
of the goals for lowering greenhouse gas emissions and noise, because it is
technologically challenging to design aircraft that can simultaneously reduce all of these
environmental impacts.

For the longer term (2020), NASA is focusing on developing tools and technologies for
use in the design of advanced hybrid-wing body aircraft, the following generation of
aircraft, or N+2. Emissions from these aircraft would be in the range of 80 percent below
the ICAO standard for nitrogen oxide emissions during landings and takeoffs, and fuel
consumption would be 40 percent less than for current aircraft. The U.S. aircraft and
engine manufacturing industry has also set goals for reducing aircraft emissions in the
engines the industry plans to produce. According to the Aerospace Industries
Association, which represents this industry, its members have set a goal of reducing
carbon dioxide emissions by 15 percent in the next generation of aircraft while
continuing to significanily reduce nitrogen oxide emissions and noise.

The development of aircraft technologies such as those that NASA is currently working
on to reduce emissions can take a long time, and it may be years before the technologies
are ready to be incorporated into new aircraft designs. According to FAA, the
development process generally takes 12 to 20 years. For example, the latest Pratt and
Whitney engine, the geared turbofan, which is expected to achieve significant emissions
and noise reductions, took 20 years to develop.

Several Steps Can Be Taken to Help Reduce Aviation Emissions, but Challenges
Remain to Be Addressed

Reducing aviation emissions includes steps that FAA and others can take to move the
implementation of NextGen forward and support R&D on NextGen and emissions-
reduction technologies, as well as technical, financial, regulatory challenges facing the
federal government, the aviation industry, and Congress.

Expediting the Implementation of NextGen Can Help Reduce Aviation Emissions

Implementing NextGen expeditiously is essential to handle the projected growth in air
traffic efficiently and safely, and in so doing, help to reduce aircraft emissions. Steps to
advance NextGen’s implementation include management improvements and the
deployment of available NextGen components.

Management Improvements Can Move NextGen Forward More Efficiently

Several management actions are iraportant to advance the iraplementation of NextGen.
One such action is to establish a governance structure within FAA that will move
NextGen initiatives forward efficiently and effectively. FAA has begun to establish a
governance structure for NextGen, but it may not be designed to give NextGen initiatives
sufficient priority to ensure the system’s full implementation by 2025. Specifically, FAA’s
implementation plan for NextGen is called the Operational Evolution Partnership (OEP).
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The manager responsible for OEP is one of nine Vice Presidents who report to the Chief
Operating Officer (COO) of FAA's Air Traffic Organization (ATO), who reports directly to
the FAA Administrator. While the manager responsible for OEP is primarily responsible
for implementing NextGen, other Vice Presidents are responsible for NextGen-related
activities in their designated areas. In addition, the FAA managers responsible for
airports and aviation safety issues are Associate Administrators who report through the
Deputy FAA Administrator to the FAA Administrator. Some of the activities for which
these Associate Administrators are responsible are critical to NextGen’s implementation,
yet there is no direct line of authority between the OEP manager and these activities.

Some congressional leaders and other stakeholders, including aviation industry
representatives and aviation experts, view FAA's management structure for NextGen as
too diffuse. Some of the stakeholders have called for the establishment of a position or
NextGen program office that reports directly to the FAA Administrator to ensure
accountability for NextGen results. These stakeholders have expressed frustration that a
program as large and important as NextGen does not follow the industry practice of
having one person with the authority to make key decisions. They point out that although
the COOQ is nominally in charge of NextGen, the COO must also manage FAA’s day-to-day
air traffic operations and may therefore not be able to devote enough time and attention
to managing NextGen. In addition, these stakeholders note that many of NextGen'’s
capabilities span FAA operational units whose heads are on the same organizational
level as the head of OEP or are outside ATO, and they believe that an office above OEP
and these operational units is needed. In prior work, we have found that programs can be
implemented most efficiently when managers are empowered to make critical decisions
and are held accountable for results.”

Another management action is needed to help ensure that FAA acquires the skills
required for implementation, such as contract management and systems integration
skills. Because of the scope and complexity of the NextGen implementation effort, FAA
may not have the in-house expertise to manage it without assistance. In November 2006,
we recommended that FAA examine its strengths and weaknesses and determine
whether it has the technical expertise and contract management expertise that will be
needed to define, implement, and integrate the numerous complex programs inherent in
the transition to NextGen.” In response to our recommendation, FAA has contracted
with the National Academy of Public Administration (NAPA) to determine the mix of
skills and number of skilled persons, such as technical personnel and program managers,
needed to implement the new OEP and to compare those requirements with FAA’s
current staff resources. In December 2007, NAPA provided FAA with its report on the

*See GAO, Best Practices: Better Support of Weapon System Program Managers Needed to Improve
QOutcomes, GAO-06-110 (Washington, D.C.: Nov. 30, 2005). In this study of private-sector best practices that
could be applied to federal programs,” we found that program managers at highly successful companies
were empowered to decide whether programs were ready to move forward and to resolve problems and
implement solutions. In addition, program managers were held accountable for their choices.

“GAO, Next Generation Air Transportation System: Progress and Challenges Associated with the
Transformation of the National Airspace System, GAO-07-25 (Washington, D.C.: Nov. 13, 2006).
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types of skills FAA will require to implement NextGen, and it has undertaken a second
part of the study that focuses on identifying any skill gaps between FAA’s current staff
and the staff that would be required to implement NextGen.” NAPA officials told us that
they expect to publish the findings of the second part of the study in the summer of 2008.
We believe this is a reasonable approach that should help FAA begin to address this
challenge as soon as possible. It may take considerable time to select, hire, train, and
integrate into the NextGen initiative what could be a large number of staff.

We have also identified potential approaches for supplementing FAA's capabilities, such
as having FAA contract with a lead systems integrator (LSI)-that is, a prime contractor
who would help to ensure that the discrete systems used in NextGen will operate
together and whose responsibilities may include designing system solutions, developing
requirements, and selecting major system and subsystem contractors.” However, this
approach would require careful oversight to ensure that the government’s interests are
protected and could pose significant project management and oversight challenges for
the Joint Planning and Development Office (JPDO), the organization within FAA
responsible for planning NextGen, and for FAA.

Deploying Available NextGen Components Can Demonstrate Their Ability to
Operate Together and Achieve Anticipated Efficiencies

Moving from planning to implementing some components of NextGen can begin to
demonstrate the potential of the system as well as reduce congestion in some areas of
the country, thereby also reducing emissions. Many of the technologies and procedures
planned for NextGen are already available, and a few have been implemented
individually, such as the CDA procedures in use in Los Angeles and Louisville and ADS-B
in Alaska. However, the available technologies and procedures have not yet been
deployed simultaneously to demonstrate that they can be operated safely as an
integrated suite of technologies and procedures in the national airspace system. Several
stakeholders have suggested that FAA consider a gradual rollout of NextGen
technologies and procedures in a particular area. For example ADS-B technologies, CDA
and RNAV/RNP procedures, and high-density airport operations could be deployed in a
defined area of the current system, possibly in sequence over fime, to test their
combined use and demonstrate the safety of an integrated suite of NextGen
advancements. Such a graduated rollout is sometimes referred to as “NextGen Lite.” FAA
is currently considering a demonstration project in Florida and Georgia, in which it,
together with aviation equipment manufacturers and municipalities, would use the
NextGen capabilities of ADS-B, RNAV, and RNP for on-demand air taxi fleet” operations.

"NAPA, Workforce Needs Analysis for the Next Generation Air Transportation Systemn (NEXTGEN):
Preliminary Findings and Observations (Washington, D.C.: December 2007).

*GAO-07-25.

3 Air taxis are small aircraft that can be hired to carry passengers or cargo and are regulated under Part 135
of the Federal Aviation Regulations.
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As other NextGen capabilities, such as System-Wide Information Management (SWIM )™
are deployed and as air taxi fleet operations move to other airports and regions, the
demonstration will be expanded to include those new capabilities and other airports and
regions. According to the airlines and other stakeholders we interviewed, a
demonstration of the successful integration of NextGen capabilities and of efficiencies
resulting from their use would give the airlines an incentive to equip their aircraft with
NextGen technologies. They could then lower their costs by reducing their fuel
consumption and decrease the impact of their operations on the environment. The
findings from our research indicate that such regional or targeted demonstrations could
accelerate the delivery of NextGen benefits while helping to ensure safe operations
within the current system. In addition, demonstrations can increase stakeholders’
confidence in the overall NextGen initiative.

Resolving Aeronautics R&D Funding Issues Is a Further Step in Addressing
Aviation Emissions

Federal funding for aeronautics research, the category that includes work on aviation
emissions, has declined over the past decade, particularly for NASA, which historically
provided most of the funding for this type of research. NASA’s current aeronautics
research budget is about half of what it was in the mid-1990s. Moreover, the budget
request for aeronautics R&D for fiscal year 2009 is $447 million, or about 25 percent less
than the $594 million provided in fiscal year 2007. (See table 1.) According to NASA,
about $280 million of the proposed $447 million would contribute to NextGen. In
addition, according to NASA officials, a significant portion of the funding for subsonic
fixed-wing aircraft is directed toward emissions-related research, and many other
research efforts contribute directly or indirectly to potential emissions-reduction
technologies.

“SWIM is information-management architecture for the national airspace system, acting as its “World-Wide
Web.” SWIM will manage surveillance, weather, and flight data, as well as aeronautical and system status
information and will provide the information securely to users.
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Table 1: The President’s Budget for NASA’s Aeronautics Programs for Fiscal Years 2007 and 2008
and Budget Projections for Fiscal Years 2009 through 2013

{Dollars in millions}

Fiscal year
Enacted Requested Proposed

Program 2007 2008 2009 2010 2011 20112 2013
Aviation Safety

Integrated

Vehicle

Health 30.7 22.2 19.7 19.9 18.8 18.6 19.2

Management

Aging Aircraft 14.9 10.0 10.6 11.3 11.2 12.0 124

Integrated

Resilient

Aircraft 222 15.3 17.1 185 18.0 18.2 188

Control

integiated

g}i‘;ﬂ?ggk 195 12.3 15.2 153 16.0 i57 16.1

Technologies

Subtotal 87.3 66.5 62.6 65.9 65.0 64.5 66.5
Airspace Systems

NextGen —~

Airspace 85.1 83.3 61.3 56.0 573 58.5 60.8

NextGen ~

Airportal 174 16.8 13.3 16.7 16.9 16.9 17.5

Subtotal 102.5 100.1 74.6 7.7 74.2 754 78.4
Fundamental
Aeronautics

Subsonic ~

Rotary Wing 36.1 30.8 258 26.6 287 26.9 28.0

Subsonic -

Fixed Wing 133.9 119.9 108.4 105.3 107.6 109.1 111.5

Supersonics 67.7 53.0 44.0 44.9 44.3 45.2 46.6

Hypersonics 92.8 66.2 57.3 56.4 56.5 57.4 58.4

Subtotal 3304 268.9 2354 233.2 235.2 238.6 244.6
Aeronautics Test
Program

Aero Ground

Test Facilities 48.5 50.0 48.2 49.4 50.8 51.0 51.0

Flight

Operations

and Test 25.0 25.1 25.6 26.4 27.2 272 27.2

infrastructure

Subtotal 73.5 751 73.9 75.8 78.0 78.2 78.2
Total 593.8 511.7 446.5 447.5 452.4 456.7 467.7

Source: NASA.

Note: Most of the research on aircraft emissions reductions that NASA performs is funded through the
Fundamental Aeronautics — Fixed Wing program.
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As its funding for aeronautics R&D has declined, NASA has emphasized fundamental
research, which serves as the basis for developing technologies and tools that can later
be integrated into aviation systems, and has focused less on developmental and
demonstration work. As a result, NASA is now sometimes developing technologies to a
lower maturity level than in the past, and the technologies are less ready for
manufacturers to adopt them, resulting in a gap in the research needed to bring
technologies to a level where they can be transferred to industry for further
development. Failure to address this gap could postpone the development of emissions-
reduction technologies.

As a partial response to the gap, the administration has proposed some additional
funding for FAA that could be used to further develop NASA's and others' emissions- and
noise reduction technologies. Specifically, FAA's reauthorization proposal seeks $111
million through fiscal year 2011 for the CLEEN Engine and Airframe Technology
Partnership,” which FAA officials said is intended to provide for earlier maturation of
emissions and noise technologies while NASA focuses on longer-term fundamental
research on noise and emissions. The CLEEN partnership, which is also contained in the
House's FAA reauthorization bill,” would create a program for the development and
maturation of certifiable engine and airframe technologies for aircraft over the next 10
years which would reduce aviation noise and emissions. The legislation would require
the FAA Administrator, in coordination with the NASA Administrator, to establish
objectives for developing aircraft technology outlined in the legislation. The technology
requested to be developed would increase aircraft fuel efficiency enough to reduce
greenhouse gas emissions by 25 percent relative to 1997 subsonic jet aircraft technology,
and, without increasing other gaseous or particle emissions, reduce takeoff-cycle
nitrogen oxide emissions by 50 percent relative to ICAO’s standard. Although FAA’s
reauthorization bill has not yet been enacted, the administration’s proposed fiscal year
2009 budget includes $10 million for the CLEEN program.

The CLEEN program would be a first step toward further maturing emissions and noise
reduction technologies, but experts agree that the proposed funding is insufficient to
achieve needed emissions reductions. While acknowledging that CLEEN would help
bridge the gap between NASA’s R&D and manufacturers’ eventual incorporation of
technologies into aircraft designs, aeronautics industry representatives and experts we
consulted said that the program’s funding levels may not be sufficient to attain the goals
specified in the proposal. According to these experts, the proposed funding levels would
allow for the further development of one or possibly two projects. Moreover, in one
expert’s view, the funding for these projects may be sufficient only to develop the
technology to the level that achieves an emissions-reduction goal in testing, not to the
level required for the technology to be incorporated into a new engine design.
Nevertheless, according to FAA and some experts we consulted, the CLEEN program
amounts to a pilot project, and if it results in the development of emissions-reduction

“CLEEN stands for continuous lower energy emissions and noise.

*H.R. 2881.
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technologies that can be introduced into aircraft in the near future, it could lead to
additional funding from the government or industry for such efforts.

FAA and NASA have identified the R&D that is needed for NextGen, but have not
determined what needs to be done first, at what cost, to demonstrate and integrate
NextGen technologies into the national airspace system. Completing this prioritization is
critical to avoid spending limited funds on lower-priority efforts or conducting work out
of sequence. Once the identified R&D has been prioritized and scheduled, cost estimates
can be developed and funds budgeted. Prioritizing research needs is an essential step in
identifying the resources required to undertake the research.

The European Union is investing substantially in R&D that can lead to fuel-efficient,
environmentally friendly aircraft. In February 2008, the European Union announced the
launch of the Clean Sky Joint Technology Initiative, with total funding of $2.4 billion over
7 years—the European Union’s largest-ever research program. The initiative establishes
a Europe-wide parinership between industry, universities, and rescarch centers and aims
to reduce aircraft emissions of carbon dioxide and nitrogen oxides by up to 40 percent
and aircraft noise levels by 20 decibels. According to FAA, if is difficult to compare
funding levels for U.S. and European R&D efforts because of differences in program
structures and funding mechanisms, Nevertheless, foreign government investments of
such magnitude in R &D on environmentally beneficial technologies could reduce the
competitiveness of the U.S. aircraft manufacturing industry, since greater investments
are likely to lead to greater improvements in fuel efficiency and keep U.S. aircraft
manufacturers competitive in the global economy as well as reducing aviation’s impact
on the environment.

Reducing the Impact of Aviation Emissions Poses Technical, Financial, and Regulato!
Challenges

Reducing aviation emissions will require technological advances, the integration of
lower-emitting aircraft and NextGen technologies into airline fleets, and strengthened or
possibly new regulations to improve air quality and limit greenhouse gas emissions.
Fulfilling these requirements will pose challenges to aviation because of the technical
difficulties involved in developing technologies that can simultaneously address air
pollutants, greenhouse gases, and noise; constraints on the airline industry’s resources to
invest in new aircraft and technologies needed to reduce emissions and remain
competitive; and the impact that emissions regulations can have on the aviation system’s
expansion and the financial health of the aviation industry.

Simultaneously Addressing Air Pollutants, Greenhouse Gases, and Noise from
Aircraft Presents Technical Challenges

Although the aviation industry has made strides in lowering emissions, more reductions
are needed to keep pace with the projected growth in aviation, and achieving these
reductions will be technically challenging. NASA’s efforts to improve jet engine designs
illustrate this challenge: While new designs have increased fuel efficiency, reduced most
emissions, and lowered noise, they have not achieved comparable reductions in nitrogen
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oxide emissions. Nitrogen oxide emissions have increased because new aircraft engines
operate at higher temperatures, producing more power with less fuel and lower carbon
dioxide and carbon monoxide emissions, but also producing higher nitrogen oxide
emissions, particularly during landings and takeoffs, when engine power settings are at
their highest. It is during the landing/takeoff cycle that nitrogen oxide emissions also
have the greatest impact on air quality. As discussed, nitrogen oxides contribute to
ground-level ozone formation. Similarly, as we noted in a report on NASA’s and FAA's
aviation noise research earlier this year,” it is technologically challenging to design
aircraft engines that simultaneously produce less noise and fewer greenhouse gas and
other emissions. Although it is possible to design such engines, the reductions in
greenhouse gases could be limited in engines that produce substantially less noise. NASA
and industry are working on technologies to address these environmental trade-offs. For
example, the Pratt & Whitney geared turbo fan engine that we mentioned earlier is
expected to cut nitrogen oxide emissions in half while also improving fuel efficiency and
thereby lowering carbon dioxide emissions. Nevertheless, it remains technologieally
challenging to design aircraft that can reduce one environmental concern without
increasing another.

In a 2004 report to Congress on aviation and the environment,” FAA noted that the
interdependencies between various policy, technological, and operational options for
addressing the environmental impacts of aviation and the full economic consequences of
these options had not been appropriately assessed. However, in recent years, FAA has
made progress in this area, including its sponsorship of the previously mentioned
PARTNER study on the interrelationships between noise and emissions. This study can
be used to assess the costs and benefits of aviation environmental policy options.

The Financial Condition of the Airline Industry Creates a Challenge to
Implementing Emissions-Reduction Technologies

Most U.S. airlines have stated that they plan to invest in aircraft and technologies that
can increase fuel efficiency and lower emissions, but in the near term, integrating new
aircraft into the fleet, or retrofitting aircraft with technologies that can improve their
operational efficiency, poses financial challenges to the airline industry. Aircraft have an
average lifespan of about 30 years, and the airlines can take almost that entire period to
pay for an aircraft. The current fleet is, on average, about half as many years old—11
years for wide-body aircraft, and 14 years for narrow-body aircraft—and therefore is
expected to be in operation for many years to come. In addition, the financial pressures
facing many airlines make it difficult for them to upgrade their fleets with new, state-of-
the-art aircraft, such as the Boeing 787 and Airbus A380, which are quieter and more fuel

*GAO, Aviation and the Environment: Impact of Aviation Noise on Communities Presents Challenges for
Airport Operations and Future Growth of the National Airspace System, GAO-08-216T (Washington, D.C.:
Oct. 24, 2007).

®FAA, Aviation and the Environment: A National Vision Statement, Framework for Goals and
Recommended Actions (Washington, D.C.: December 2004).
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efficient, emitting lower levels of greenhouse gases.” Currently, U.S. carriers have placed
a small proportion (40, or less than 6 percent) of the over 700 orders that Boeing officials
say the company has received for its 787 model. Furthermore, no U.S. carriers have
placed orders for the new Airbus 380. These financial pressures also limit the airlines’
ability to equip new and existing aircraft with NextGen technologies such as ADS-B that
can enable more efficient approaches and descents, resulting in lower emissions levels.
FAA estimates that it will cost the industry about $14 billion to equip aircraft to take full
advantage of NextGen.

Delays by airlines in introducing more fuel-efficient, lower-emitting aircraft into the U.S,
fleet and in equipping or retrofitting the fleet with the technologies necessary to operate
NextGen could limit FAA's ability to efficiently manage the forecasted growth in air
traffic. Without significant reductions in emissions and noise around the nation’s
airports, efforts to expand their capacity could be stalled and the implementation of
NextGen delayed because of concerns about the impact of aviation emissions. As we

nwave 1id E Ny 3
previcusly reported,” offering operational advantages, such as preferred takeoff and

landing slots, to fuel-efficient, lower-emitting aircraft or aircraft cquipped with ADS B
could creaie incentives for the airlines to invest in the necessaiy technologies. Similarly,
as noted, deploying an integrated suite of NextGen technologies and proceduresin a
particular region could create incentives for carriers to equip their aircraft with NextGen
technologies.

More Stringent Regulatory Standards Pose Challenges for Airport Expansion
Projects

Conecerns about the health effects of air pollutants have led to more stringent air quality
standards that could increase the costs or delay the implementation of airport expansion
projects. In recent years, EPA has been implementing a more stringent standard for
ozone emissions to better protect the health of people exposed to it, and this standard
could require more airports to tighten controls on nitrogen oxides and some types of
volatile organic compounds that also contribute to ozone formation. Under the current
standard,” 122 airports are located in areas that are designated as nonattainment areas.
This number includes 43 of the 50 busiest U.S. commercial service airports. In March
2008, EPA further revised the ozone standard, because new evidence demonstrated that
exposure to ozone at levels below the level of the current standard are associated with a

*We are currently undertaking a study for this Subcommittee and the House Committee on Transportation
and Infrastructure that, arnong other things, will assess the financial condition of the airlines.

“GAQ, Aviation and the Environment: FAA'S and NASA's R ch and Develop t Plan’s for Noise
Reduction Are Aligned, but the Prospects of Achieving Noise Reduction Goals Are Uncertain, GAO-08-384
(Washington, D.C.: Feb. 15, 2008).

*In 2003, EPA began implementing a new standard that called for concentrations of ozone not to exceed
0.08 parts per million over an 8-hour period. The former standard required concentrations not to exceed
0.12 parts per million over a I-hour period. The more stringent standard resulted in the designation of more
nonattainment areas for ozone. These areas contained 12 airports.
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broad array of adverse health effects.” This recent revision to the ozone standard will
increase the number of U.S. counties, and hence airports, that will be in nonattainment.
EPA estimated that the number of affected counties could potentially grow from 104 to
345 nationwide. While the exact number of airports that will be affected has not been
officially determined at this time, FAA estimates that a modest number of commercial
service airports in California, Arizona, Utah, Texas, Oklahoma, Arkansas, and along the
gulf coast to Florida will be in nonattainment for the revised 8-hour ozone standard.
According to EPA, any development project beginning in 2011 at these airports would
have to conform to the state implementation plan.

As communities gain more awareness of the health and environmental effects of aviation
emissions, opposition to airport expansion projects, which has thus far focused primarily
on aviation noise, could broaden to include emissions. According to a California air
quality official, many of the same communities that have interacted with airports over
aviation noise have more recently recognized that they could also be affected by
emissions from airport sources. In Europe, concerns about the impact of aviation on air
quality and climate change have led to public demands for tighter control over aircraft
emissions, and these demands have hindered efforts to expand airports in Birmingham,
and London (Heathrow). Moreover, a plan to expand London’s Stansted Airport was
rejected because of concerns about climate change that could result from additional
emissions.

To minimize constraints on the future expansion of airport capacity stemming from
concerns about the health and environmental effects of aviation emissions, it will be
important for airports; the federal and state governments; and the airline industry to
work together to accurately characterize and address these concerns and to take early
action to mitigate emissions. As noted, constraints on efforts to expand airports or
aviation operations could affect the future of aviation because the national airspace
system cannot expand as planned without a significant increase in airport capacity. The
doubling or tripling of air traffic that FAA expects in the coming decades cannot occur
without additional airports and runways.

Market-Based Initiatives to Reduce Aviation Emissions of Greenhouse Gases
Could Pose Challenges for U.S. Airlines by Increasing Their Costs

Concerns about the environmental effects of greenhouse gas emissions have grown
steadily over the years, leading to national and international efforts to limit them. In the

73 Fed. Reg. 16436 (Mar. 27, 2008). The new standard would lower the allowed concentrations of ozone
from 0.08 parts per million in an 8-hour period to 0.075 parts per million during that period.
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United States, EPA has not regulated greenhouse gas emissions;” however, Congress is
taking steps to deal with climate change, some of which could include market-based
measures that would affect the aviation industry. For example, several bills were
introduced in the 110" Congress to initiate cap and trade" programs for greenhouse gas
emissions” None of these bills would include aviation directly in a cap and trade
program. However, some could have indirect consequences for the aviation industry by,
for example, requiring fuel producers to purchase allowances through the system to
cover the greenhouse gas content of the fuel they sell to the aviation sector. The cost of
purchasing these allowances could be passed on to fuel consumers, including airlines,
raising the cost of jet fuel. Fuel is already the airline industry’s largest cost. According to
the Air Transport Association, cap and trade programs that significantly increase airline
fuel costs could have significant consequences for the industry and such programs could
make it more difficult for carriers to pay for aircraft or technologies that would reduce
greenhouse gas emissions. As we have previously noted,” cap and trade programs can
cost-effectively reduce emissions of greenhouse gases such as carbon dioxide, especially

wrhan A A 3+h At o tealat tyn it iy 3 ¥
when comparcd with other regulatory programs. However, it is important that the impact

of such measures on various sectors of the economy, such as the aviation industry, be
thoronghly considerad.

“Recently, however, the Supreme Court ruled that greenhouse gases meet the Clean Air Act’s definition of
an air poilutant and that EPA has the statutory authority to regulate greenhouse gas emissions from new
motor vehicles under the Clean Air Act. Massachusetts v. Environmental Protection Agency, 127 S.Ct. 1438,
1459-62 (2008). As a result of this opinion, EPA must take one of three actions: (1) issue a finding that
greenhouse gas emissions cause or contribute to air pollution that may endanger public heath or welfare;
(2) issue a finding that greenhouse gases do not endanger public health or welfare; or (3) provide a
reasonable explanation as to why it cannot or will not exercise its discretion to issue a finding. If EPA
makes an endangerment finding, the Clean Air Act requires EPA to regulate greenhouse gas emissions
from new motor vehicles. In response to this case, EPA has announced that it will issue an Advance Notice
of Proposed Rulemaking on “specific effects of climate change and potential regulation of greenhouse gas
emissions from stationary and mobile sources under the Clean Air Act.

“Cap and trade programs combine a regulatory limit or cap on the amount of a substance—in this case a
greenhouse gas such as carbon dioxide—that can be emitted into the atmosphere with market elements
like credit trading to give industries flexibility in meeting this cap. A current example is the cap and trade
program for sulfur dioxide under the Clean Air Act. This program includes electric utilities, which are the
primary emitters of sulfur dioxide, and established a cap on the utilities’ emissions, Sulfur dioxide
allowances were primarily given (rather than auctioned) to companies.

“S. 28, S, 309, S. 317, S. 485, S. 1168, S. 1177, S. 1201, S. 1554, S. 1766, S. 2191, H.R. 620, H.R. 1590, H.R. 3989,
H.R. 4226.

“GAO, Vehicle fuel Economy: Reforming Fuel Economy Standards Could Help Reduce Oil Consumption by

Cars and Light Trucks, and Other Options Could Complement These Standards, GAO-07-921 (Washington,
D.C.: Aug, 2, 2007).
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Internationally, ICAO has not set standards for aircraft carbon dioxide emissions,” but it
has been working, with the support of FAA, other government aviation authorities, and
the aviation industry, to develop a strategy for addressing the impact of aviation on
climate change, among several efforts to address climate change. For example, ICAO
published a manual for countries, Operational Opportunities to Minimize Fuel Use and
Reduce Emissions. In 2004, ICAO endorsed the development of an open emissions
trading system as one option countries might use and endorsed draft guidance for
member states on establishing the structural and legal basis for aviation’s participation in
a voluntary open trading system. The guidance includes information on key elements of a
trading syster, such as reporting, monitoring, and compliance, while encouraging
flexibility to the maximum extent possible. In adopting the guidance last fall at the ICAO
Asserubly, all 190 Contracting States—with the exception of those in the European
Union-—agreed that the inclusion of one country’s airlines in another country’s emissions
trading system should be based on mutual consent between governments.

Consistent with the requirement to pursue reductions of greenhouse gas emissions from
international aviation through ICAQ, some countries that have included the aviation
sector in their emissions trading systems or other emissions-reduction efforts have,
excluded international flights. Consequently, these countries’ efforts will not affect U.S.
airlines that fly into their airports. The European Union (EU), however, is developing
legislation, which has not been finalized, that would include both domestic and
international aviation in an emissions trading scheme.® As proposed, the EU’s scheme
would apply to air carriers flying within the EU and to carriers, including U.S. carriers,
flying into and out of EU airports in 2012. For example, under the EU proposal, a U.S.
airline’s emissions in domestic airspace as well as over the high seas would require
permits if a flight landed or departed from an EU airport. Airlines whose aircraft emit
carbon dioxide at levels exceeding prescribed allowances would be required to reduce
their emissions or to purchase additional allowances. Although the legislation seeks to
include U.S. airlines within the emissions trading scheme, FAA and industry stakeholders
have argued that U.S. carriers would not legally be subject to the legislation.

While the EU’s proposal to include international aviation in its emissions trading system
is intended to help forestall the potential catastrophic effects of climate change,
according to FAA and airlines, it will also affect the aviation industry’s financial health.
In particular, according to FAA and airline and aircraft and engine manufacturing
industry representatives, the EU’s proposal could disadvantage U.S. airlines, which have
older, less fuel-efficient fleets than their European competitors, Paying for emissions

“Accotding to FAA, the last extensive discussion within ICAO on carbon dioxide emissions from aircraft
occurred several years ago. At that time, ICAO’s experts agreed that the cost of fuel provided sufficient
incentive to minimize fuel consumption ~ hence carbon dioxide emissions. There was some technical work
around 2001 on the development of an aircraft efficiency parameter, which might have been used to target
carbon dioxide reductions. However, it failed to identify a parameter that would be able to assess aircraft
fleets in their multiple operational environments in an equitable manner.

“The emissions trading scheme involves a cap and trade system that sets allowances for greenhouse gas

emission for industries and other sources. Parties that pollute below their allowance receive emissions
credits, which they can trade in a market to other parties that have exceeded their allowance.
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credits could, according to U.S. airlines, also leave them with less money for other
purposes, including investing in newer, more fuel-efficient aircraft and technologies to
improve flight efficiency and reduce fuel usage. Furthermore, according to U.S. carriers,
the proposed trading scheme unfairly penalizes the aviation sector because it lacks a
readily available non-carbon-based alternative fuel, whereas other sectors can use
alternative fuels to reduce their emissions.

The governments of many nations, including the United States, oppose the European
Union’s proposal to unilaterally include international aviation in its emissions trading
system because the proposed approach is not consistent with ICAQO guidance.
Furthermore, such an approach could be inconsistent with international aviation
agreements and may not be enforceable. According to FAA, the EU’s inclusion of
aviation in its emissions trading scheme violates the Chicago Convention on
International Civil Aviation® and other international agreements. FAA further notes that
the EU proposal ignores differences in the U.S. and EU aviation systems" and ignores a
performance-based approach in which countrics decide which measures are most
apprupriate for goals on emissions. We are currently undertaking for this Subcommittee
a study of the EIf emissions trading system and its potential impact on U.S. airlines, and
other issues relating to aviation and climate change.”®

Mr. Chairman, this concludes my prepared statement. I would be pleased to respond to
any questions that you or other Members of the Subcommittee may have.

Contacts and Acknowledgments

For further information on this testimony, please contact Dr. Gerald L. Dillingham at
(202) 512-2834 or by email at dillinghamg@gao.gov. Individuals making key contributions
to this testimony include Ed Laughlin, Lauren Calhoun, Bess Eisenstadt, Jim Geibel,
Rosa Leung, Josh Ormond, Richard Scott, and Larry Thomas.

*The Chicago Convention on International Civil Aviation of 1944 organized global aviation. According to
the Convention, no state may condition the right of transit over or entry into or exit from its territory of
any aircraft of another state on their operator's payment of fees, dues, or other charges.

“For example, FAA notes that there are considerable differences in the air traffic system efficiencies
across the Atlantic, that the United States has a domestic fuel tax while nearly all EU states have none, and
that the cost of fuel is about 50 percent more expensive for U.S. airlines because of the dollar’s weakness
in recent years.

*“This ongoing work was jointly requested by the Committee on Transportation and Infrastructure, House
of Representatives, and the Subcommittee on Space and Aeronautics, Comunittee on Science and
Technology, House of Representatives.
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Appendix I
Federal Views on Health and Environmen ects ir Pollution

Poliutant Heath effects Environmental effects

Ozone Lung function impairment, effects on | Resulis from animal studies indicate
exercise performance, increased that repeated exposure to high ievels
airway responsiveness, increased of ozone for several months or more
susceptibility to respiratory infection, | can produce permanent structural
increased hospital admissions and damage in the lungs. Ozone is also
emergency room visits, pulmonary responsible for several billion dofiars
inflammation, and lung structure of agricultural crop yield loss in the
damage (long term). United States each year.

Carbon Most serious for those who suffer Adverse health effects on animals

monoxide from cardiovascular disease. Healthy | similar o effects on humans.

individuals are also affected, but only
at higher lavels of exposure.
Exposure to elevated carbon
monoxide levels is associated with
visual impairment, reduced work
capacity, reduced manual dexterity,
poor learning ability, and difficulty in
performing complex tasks.

Nitrogen oxides

Lung irritation and lower resistance to
respiratory infections.

Acid rain, visibility degradation,
particle formation. Contributes toward
ozone formation, and acts as a
greenhouse gas in the atmosphere
and, therefore, may contribute to
climate change.

Particulate
matter

Effects on breathing and respiratory
systems, damage 1o lung tissue,
cancer, and premature death. The
elderly, children, and people with
chronic lung disease, influenza, or
asthma, tend to be especially
sensitive to the effects of particulate
matter.

Visibility degradation, damage to
monuments and buildings, safety
concerns for aircraft from reduced
visibility.

Volatile organic

Eye and respiratory tract irritation,

Contribute to ozone formation, odors,

compounds headaches, dizziness, visual and have some damaging effect on
disorders, and memory impairment. buildings and plants.
Carbon dioxide, | None. Act as greenhouse gases in the

water vapor, and
contrails

atmosphere and, therefore, may
contribute to climate change.
Contrails and contrail-induced clouds
produce warming effect regionally
where aircraft fly.

Sulfur dioxide

Breathing, respiratory illness,
alterations in pulmonary defenses,
and aggravation of existing
cardiovascular disease.

Together, sulfur dioxide and nitrogen
oxides are the major precursors to
acid rain, which is associated with the
acidification of lakes and streams,
accelerated corrosion of buildings and
monuments, and reduced visibility.

Sources: EPA and

FAA.
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ace Administration’s

Research and Development Programs Supporting NextGen

NextGen research and development (R&D)
needs

NextGen capabilities from the National
Aeronautics and Space Administration’s
(NASA) R&D programs

Safety management procedures that can predict,
rather than respond to, safety risks, in a high
density, complex operating environment;
research to support safety analysis, development
of advanced materials for continued
airworthiness of aircraft, aircraft system and
equipage management; and adaptive aircraft
control systems to allow the crew and aircraft to
recover from unsafe conditions.

Under its Aviation Safety program, NASA
research supports development of Safety
Management Systems to provide a systematic
approach to manage safety risks; integrates
prediction and mitigation of risks prior to aircraft
accidents or incidents; and shares safety-
related information through programs such as
the Aviation Safety Analysis and Information
Sharing program.

Improved air traffic management technologies to

manage airspace configura
increasss in volume and complexity of traffic
demands, mitigate weather impacts, and
maintain safe and efficient operations at arports,
decrease runway incursions, and address wake

vortex issues.

Himm  srimnard
auon, suppon

Under its Airspace Systems program, NASA
research supports development of variahla
separation standards based on aircraft
performance levels in the en route environment;
trajectory-based operations, traffic spacing,
merging, metering, flexible terminal airspace,
and expanded airport access; technologies and
procedures for safe runway procedures in low-
visibility conditions; coordinated
arrival/departure management; and mitigation of
weather and wake vortex issues.

Management of aviation growth to meet the
complexity of operations within the NextGen
environment, regulation and certification of new
manned and unmanned aircraft, and
management of operations in an environmentally
sound manner.

Under its Fundamental Aeronautics program,
NASA research supports development of
improved performance for the next generation of
conventional subsonic aircraft, rotorcraft and
supersonic aircraft and develops methods for
environmental management system to measure
and assess reductions in air quality impact,
noise, and emissions.

Source: GAO analysis of Joint Planning and Development Office and NASA information.
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STATEMENT OF DANIEL K. ELWELL, ASSISTANT ADMINISTRATOR, OFFICE
OF AVIATION POLICY, PLANNING AND ENVIRONMENT, FEDERAL
AVIATION ADMINISTRATION, BEFORE THE HOUSE TRANSPORTATION AND
INFRASTRUCTURE COMMITTEE, SUBCOMITTEE ON AVIATION, ON
AVIATION EMISSIONS. -MAY 6, 2008

Chairman Costello, Congressman Petri, Members of the Subcommittee:

I am pleased to appear before you this morning to address an issue that is central to any
discussion of aviation and the environment, aviation emissions. Today I will provide a
brief overview of the Federal Aviation Administration’s (FAA) activities that help to
minimize the environmental impacts associated with aviation emissions, some
observations on the current international discussion on emissions trading for aviation, and
how Congress can help in moving forward our efforts to address aviation greenhouse gas
(GHG) emissions. What should be clear is there is a strong commitment at the very heart
of the Next Generation Air Transportation System (NextGen) plan that we have
developed--a commitment to provide a systematic, well-informed and performance-based

approach to tackling aviation emissions and other environmental issues.

The aviation industry is experiencing record growth globally. It is moving the equivalent
of 1/3™ of the world’s population each year across the world. Airbus and Boeing have
record sales, and two of the fastest growing economies in the world--China and India--are

on track to build 100 new airports in the next decade to meet demand.

At the same time, just as aviation is knitting together the world, redefining what

opportunity and what neighbor means, concern has grown about its contribution to
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greenhouse gas emissions and potential impacts on climate change. Aircraft emissions
remain a central environmental concern and challenge as they contribute to global climate
change and impact the local air quality near airports, and thus could slow the growth of
aviation and the benefits it brings to our nation. While we do not have all the answers at
this point, what we do have in the NextGen plan is a commitment to provide a systematic,
well-informed and performance-based approach to tackling aviation emissions and other
environmental issues.

‘L here appears to be a disconnect beiween percepiion and performance on aviation
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aviation greenhouse gas emissions are growing out of control and that it needs to be
reined in by emissions caps and taxes. But consider the facts that we know about

performance of the sector and our plans for continued improvement.

Worldwide, aviation represents less than 3% of total man made greenhouse gas
emissions. And in the U.S., how have we been doing? The Environmental Protection
Agency (EPA) has measured domestic aviation emissions at approximately 3% of GHG
emissions. And there is a very positive trend. When you compare today to 2000, U.S.
commercial aviation is moving 12% more passengers and 22% more freight while
burning less fuel, reducing our carbon output by a million tons. This compares favorably
with the U.S. economy overall and aviation has clearly outperformed passenger vehicles

in improving its energy efficiency in the past few decades (see Chart 1).
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Now let’s give these numbers some context. Consider, for example, the performance of
the other major aviation market in the world: the European Union. Between 2000 and
2006, aviation CO, emissions in the U.S. declined by about 4%. During the same period
in Europe, emissions increased by around 30%! In part, this explains our different

perceptions of the problem across the Atlantic (see Chart 2).

The fastest means of reducing aviation emissions is to reduce the amount of fuel that is
burned. The aviation industry has made and continues to make significant improvements
in fuel efficiency. Commercial jet aircraft fuel efficiency has improved 70% ‘over the
last 40 years and continues to get better. On a per passenger mile Basis, Boeing’s new
787 will be as fuel efficient as today’s subcompact hybrid car. Also, according to the Air
Transport Association (ATA), U.S. commercial airlines have committed to a 30%

improvement in fuel efficiency over 2005 by 2025.

FAA tracks commercial aviation fuel efficiency and encourages fuel efficiency by U.S.
airlines. In just the past four years (2003-2007), U.S. airlines have improved their fuel
efficiency 11% (see Chart 3). Since 2000, the restructuring of U.S. airline fleets in the
aftermath of September 1 1“‘, the rise in fuel costs, utilization of fuel efficient operational
procedures, and improvements in air traffic management have all contributed to these
savings. With oil now over $100 dollars per barrel and fuel at about a third of operating

cost, you can imagine the incentive U.S. airlines have to reduce fuel consumption.

! Intergovernmental Panel on Climate Change (IPCC) special report entitled, Aviation and the Global
Atmosphere, 1999.
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Further, given the weakness of the dollar, the price of fuel for U.S. airlines is about 50%

higher than their European counterparts (see Chart 4).

I noted the contribution FAA has made in improving the emissions efficiency of air
transport in the United States. Some efforts, like the introduction of Reduced Vertical
Separation Minimum (RVSM), have been very successful, saving about 3 million tons of
CO; annually. RVSM is an International Civil Aviation Organization (ICAO) approved
concept that reduces the aircraft separation standard at certain high altitudes, allowing
aircraft to safely fly more optimum profiles, gain fuel savings and increase airspace
capacity. Other efforts, like the redesign of the Northeast airspace, are more difficuit to
put in place, but no less important to our overall goal of increasing capacity while

minimizing emissions.

So, the good news is we are starting from a record of exceptional performance

historically as we move ahead. So what is our program as we go forward?

First, we must improve our scientific understanding of the impacts of aviation emissions.
While CO,’s impacts are well known, our understanding of impacts from other
emissions--especially at altitude--ranges from fair to poor (see Chart 5). We must ensure
that we identify the harmful emissions, accurately measure their impact and design
appropriate technologies, or procedures to mitigate or eliminate their effects. This is
especially true given the interdependencies that exist—for example, strategies to increase

fuel efficiency (and therefore reduce CO, emissions) can make it more difficult to reduce
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emissions of nitrogen oxides. As part of our NextGen effort to advance our
understanding in this area, we recently launched the Aviation Climate Change Research
Initiative (ACCRI) in partnership with the National Aeronautics and Space
Administration (NASA) and other agencies. This initiative will help accelerate our

scientific understanding to inform policy decisions in this area.

Second, we must accelerate air traffic management improvements and efficiencies to

reduce fuel burn. Improving energy efficiency has the dual benefit of improving both
environmental and operational performance of the aviation sector. As I said before, we
have saved millions of tons of carbon emissions over the past couple of years by putting
RVSM in place. We are accelerating implementation of other enhanced air traffic control
navigation and other procedures to further improve the fuel efficiency of the system.
Through the use of Required Area Navigation (RNAV) and Required Navigation
Performance (RNP) technology, aircraft will be able to use descent procedures that burn
less fuel and result in quieter operations. In addition, satellite-based air traffic control
paired with Automatic Dependent Surveillance-Broadcast (ADS-B) technology on
aircraft allow for safer but closer separations between aircraft and more direct routing,
which will improve fuel efficiency and also reduce carbon dioxide emissions. In essence,
NextGen itself will improve environmental performance. We are already achieving
early gains at a test program at Dallas-Fort Worth International Airport, where American
Airlines’ use of NextGen-related procedures is reducing carbon dioxide emissions by

levels equivalent to removing 15,000 cars from the road for a year.
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A good example of emissions reductions from aviation operational improvements is
Continuous Descent Arrival or CDA. CDA allows an airplane to fly a continuous
descent path to land at an airport, rather than the traditional “step downs” or intermediate
level flight operations. The airplane initiates descent from a high altitude in a near “idle”
engine (low power) condition until reaching a stabilization point prior to touch down on
the runway. Trials in Louisville, KY have shown a fuel savings (and thus GHG savings)
averaging about 12% for the arrival portion of the flight. And testing at Atlanta
Hartsfield International Airport of continuous descent arrivals shows savings of 1,300
pounds of carbon dioxide for each and every flight.

CDA is one of those win-win strategies, having environmental and operational benefits
that can reduce noise, emissions, and fuel burn, as well as flight time. The cumulative
impact of measures like this throughout the system can have a real impact. As additional
advanced aircraft and air navigation procedures planned for the NextGen system are
developed and deployed, we will see an even greater reduction in greenhouse gas

emissions impacts from aviation.

Third, we must hasten the development of promising environmental improvements in
aircraft technology. This builds upon the fact that the vast majority of improvements in
environmental performance over the last three decades have come from enhancements in
engine and airframe design. Both the House and Senate have included a number of our
environmental proposals in their pending aviation reauthorization bills (H.R. 2881 and S.

1300) including a proposal to create a research consortium, to be called CLEEN--
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Continuous, Low Energy, Emissions, and Noise--focused on accelerating the maturation
of lower energy, emissions and noise technology for aircraft. While action on that
legislation is not completed, we already have in place a cooperative working relationship
with NASA and broad participation of outside stakeholders through our research advisory
committee, the Partnership for AiR Transportation Noise and Emissions Reduction
(PARTNER) Center of Excellence advisory board, and our NextGen Environmental

Working Group.

Fourth, it is imperative to explore the potential of alternative fuels for aviation—fuels that

could have benefits for energy security as well as emissions performance, depending on
the fuel’s lifecycle greenhouse gas emissions profile. The FAA is a major partner in the
Commercial Aviation Alternative Fuels Initiative, or CAAFL. CAAFY’s participants,
which include a cross-section of airlines, manufacturers, airports, fuel producers, federal
agencies and international players, are implementing a road-map to explore the use of
alternative fuels for com}nercial aviation. Let me emphasize this is not “pie in the sky”.
CAAF] participants have already used coal-to-liquid and gas-to-liquid fuels in jets, and
most recently completed a bio-fuels flight demonstration. We are keenly aware
production processes could increase the overall carbon footprint, so CAAF1 is doing
careful life cycle carbon emissions analyses and focusing on approaches that will lead to

overall reductions.

Data indicate that low sulfur synthetic and bio-based fuels promise significant health

benefits from reductions in Particulate Matter (PM) emissions. Certain fuel options also
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promise reduced carbon emissions. To begin to measure these, FAA sponsored a life-
cycle analysis of the “well to wake” greenhouse gas emissions of multiple alternative

fuels in a study due this spring that addresses the feasibility of alternative fuels for

aviation.

Finally, a variety of market-based measures may offer assistance in managing aviation

emissions growth. Approaches using tax incentives, emissions trading or carbon offsets
may all have a role to play, though each can pose challenges in design and

ing. This is 2 scheme which allows airline

ers to pay for carbon reductions accomplished somewhere elsc to compensate for
the emissions generated by the aircraft flight they took. While offered by several airlines,
a number of questions have arisen related to calculations of carbon emissions
(calculations of the same flight can produce carbon numbers that vary by a factor of
three) and how the funds collected are spent. More recently in the U.S. we are looking
for market-based measures to increase utilization of congested airspace, so that we can

simultaneously increase efficiency and drive down emissions per passenger.

With respect to emissions trading, the U.S. participated in the development of emissions
trading guidance for aviation under the auspices of ICAO, the United Nations standard
setting organization of international aviation. The U.S. and the rest of the world, except
for Europe, agreed on this guidance last September for countries that decide to employ
emissions trading for international aviation. The overwhelming majority of countries--

developed and developing--all agreed emissions trading should only be applied to another
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country’s airlines on the basis of agreement between States. European countries refused
to join consensus, as their proposed legislation would force international airlines into

their emissions trading system without the consent of governments

The U.S. has significant concerns about the European Union (EU) legislation that is
currently being developed to place aviation into their emissions trading system. On top
of the legal issues with respect to the Chicago Convention and our air services
agreements, recent discussions with EU officials made clear that adoption of emissions
trading for aviation has become an end in itself, rather than improving environmental
performance. The facts that U.S. airlines pay\ substantially more for their fuel than their
European competitors, that the U.S. has a domestic fuel tax unlike their EU competitors,
and that U.S. airlines have actually reduced their emissions unlike the substantial growth

from EU airlines, were dismissed.

As ICAOQ recognized in its work, an emissions trading system is only one approach and it
remains the decision of a State whether to employ such a measure. Market based
measures can reduce emissions at lower costs. However, the price of fuel already
provides both airlines and manufacturers strong market incentives to reduce fuel
consumption. Between 1985 and 2004, aviation outperformed every other transport
mode in reducing its emission intensity (see Chart 6), Between 2000 and 2006, the price
of fuel more than doubled. Consequently, U.S. commercial carriers bought 750 million
fewer gallons in 2006 than they purchased in 2000 even while carrying twelve percent

more passengers and 22 percent more cargo. This lends support to the 2001 finding of
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ICAO’s Committee on Aviation Environmental Protection (CAEP) that the price of fuel

obviates the need for CO; emissions standards for aviation.

Environmental advances in the aviation sector historically have been most helped by
positive economic measures that further stimulate research and innovation in the
industry’s fleets. As the record on aircraft noise and fuel efficiency demonstrates,
implementation of new technology and operational procedures have been remarkable

tools for limiting and reducing aviation environmental impacts.

Ag a recent Congressional Budget Office report (February 2008) highlighted, use of
emissions trading as a market-measure to reduce emissions poses a number of issues.
FAA remains concerned that such issues become more complex when dealing with
aircraft that operate internationally. A poorly designed and implemented emissions

trading system could actually hamper the ability of aviation to become cleaner and

quieter.

We believe ICAO must continue to exercise global leadership to achieve aviation growth
in an environmentally responsible fashion. ICAO offers the best forum to find the
harmonized approaches we need for a global industry like aviation. It allows the proper
balance of collaboration and State sovereignty. We are committed to supporting that
effort. In February, I represented the U.S. at the first meeting of the fifteen-nation Group
on International Aviation and Climate Change (GIACC). This high-level group was

conceived during last year's ICAO Assembly and is developing an international plan to
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address international aviation greenhouse gas emissions. Our hope is to take the
approach 1 have outlined here--a balanced approach derived from the recognition that
operational and technological environmental performance improvements, coupled with
market measures where necessary, can form the basis to derive data-driven, challenging,
aspirational goals for the intemational community in reducing the growth of aviation’s
greenhouse gas emissions impacts. At the GIACC, we ultimately seek an effective,

globally devised strategy, collaboratively entered into.

In addition to FAA’s work at ICAO we are pursuing partnerships with other authorities
and the international industry in a number of highly technical system areas to advance
improvements in aviation’s environmental performance. For example, last year the FAA
and European Commission (27 countries) announced the Atlantic Interoperability
Initiative to Reduce Emissions, or AIRE. The AIRE initiative is targeted to undertake
demonstrations in both the U.S. and Europe to accelerate the ability of airlines and air
navigation authorities to employ enhanced air traffic procedures that reduce aviation’s
emissions and ﬁoise footprint on either side of the Atlantic. We (the U.S., Australia and
New Zealand) also just launched a similar initiative in the Pacific—ASPIRE--or the Asia

and South Pacific Initiative to Reduce Emissions.

Aviation has succeeded in its first century because it has constantly met the challenge of
innovation and record setting — flying faster, cleaner, quieter and safer. In doing so,

aviation has transformed the world. Any fair reading of history will show that until now,
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aviation has done an exceptional job in improving its environmental performance. But to

be blunt, the issue is not past performance, but what we are doing for the future.

In closing, it is clear today that aircraft emissions impact the climate, are an issue of both .
domestic and international concern and remain a potential constraint on the future growth
of aviation. It is also evident we have no “silver bullets.” What we do have is an
approach to reduce aviation greenhouse gas emissions in a growing NextGen system. We
have already initiated a number of endeavors — “silver buckshot” if you will — that will
there. We need the help of Congress. We have outlined a significant set of
ives underway 10 address aviation emissions. We have proposals before Congress
in FAA’s reauthorization proposal that, if authorized and funded, would accelerate all

these efforts.

Success will require partnership and shared responsibilities among many stakeholders—
with air carriers operating cleaner and quieter aircraft; airframe and engine manufacturers
improving efficiency of their products; air traffic management facilitating
environmentally-friendly procedures consistent with safe and efficient operation;
alternative fuel producers scaling up environmentally sound fuel production; airports
investing in cleaner infrastructure; and federal programs and investments supporting the
necessary technology and operational improvements. The FAA is committed to working
with all stakeholders to find the right balance to manage capacity growth while

addressing aviation emissions.
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Mr. Chairman, that completes my prepared statement. I would be happy to answer any

guestions you or Members of the Committee may have.
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.5, House of Representatives
Committee on Transportation and Infragtructure

Fames B Gberstar TWashington, BE 20515 Fobn X Mica
Chaitman Ranking Bepublican SMember
David Haymusteld, Chief of Stall May 12,2008 James W. Goon {1, Republican Chief of Siafl
‘Ward W. MeCnrragher, Chief:

Mz, Dan Elwell

Assistant Administrator

Aviation Policy, Planning, and Environment
Federal Aviation Administration

800 Independence Avenue, SW
Washington, D.C. 20591

Dear Mt. Elwell:

On May 6, 2008, the Subcommittee on Aviation held a hearing on Aviation and the
Environment: Emissions.

Attached are questions to answer for the record submitted by Rep. Daniel Lipinski.
I would appreciate receiving your written response to these questions within 14 days so that
they may be made a part of the hearing record.

Subcommittee on Aviation

JFC:pk
Attachment
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MaAy 6, 2008
SUBCOMMITTEE ON AVIATION
HEARING oN
“AVIATION AND THE ENVIRONMENT: EMISSIONS”

QUESTIONS FOR THE RECORD
To:

MR. DANIEL K. ELWELL
ASSISTANT ADMINISTRATOR
AVIATION POLICY, PLANNING, AND ENVIRONMENT
FEDERAL AVIATION ADMINISTRATION

While aviation emissions cutrently account for only about 3% of the world’s
greenhouse gasses that percentage is expected to grow rapidly in the coming years. In
fact, the FAA estimates that by 2016 airlines will carry 200 million more passengers
than they did in 2007. This increase in flights could have a devastating impact on our
environment, adding to global climate change, decreasing air quality, and affecting the

quality of life for humans and thousands of other species.

For these reasons, I was proud to work with Chairman Costello and Chairman
Oberstar in authoring a provision in the FAA Reauthorization bill which would
establish an FAA Center of Excellence dedicated to researching and finding solutions
for the challenges posed by aviation emissions. By dedicating academic and
professional resources to this important topic, I am confident that we can find long

term solutions to reduce and perhaps even eliminate aviation emissions.

But in the short term, I am cutious about what the industry and the federal
government is doing or could be doing to reduce aviation emissions. Mr. Elwell

(FAA), could you discuss some short term solutions for limiting aviation emissions?
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5/29/08

Response from Daniel K. Elwell, FAA Assistant Administrator, Office of Policy,
Panning and Environment, to a Question for the Record
from Representative Lipinski, following the
May 6, 2008 Hearing, Aviation and the Environment: Emissions

Question: While aviation emissions currently account for only about 3% of the world’s
greenhouse gases, that percentage is expected to grow rapidly in the coming years. In
fact, the FAA estimates that by 2016 airlines will carry 200 million more passengers than
they did in 2007. This increase in flights could have a devastating impact on our
environment, adding to global climate change, decreasing air quality, and affecting the
quality of life for humans and thousands of other species.

For these reasons, I was proud to work with Chairman Costello and Chairman Oberstar in
authoring a provision in the FAA Reauthorization bill which would establish an FAA
Center of Excellence dedicated to researching and finding solutions for the challenges
posed by aviation emissions. By dedicating academic and professional resources to this
important topic, I am confident that we can find long term solutions to reduce and
perhaps even eliminate aviation emissions.

But in the short term, I am curious about what the industry and the federal government
are doing or could be doing to reduce aviation emissions. Mr. Elwell (FAA), could you
discuss some short term solutions for limiting aviation emissions?

FAA Response: In the short term, aviation emissions are unlikely to grow rapidly. The
continued pressure of high fuel prices, operational consolidations, and air traffic
improvements are likely to restrain emissions growth even as more passengers fly on
U.S. airlines. Even with robust growth, aviation emissions are still expected to account
for a small percentage of global greenhouse gas emissions—about 5% in 2050.
Furthermore, aviation has a good record. Commercial jet aircraft fuel efficiency has
improved 70% over the last 40 years and continues to get better. On a per passenger
basis, the Boeing 787 will be as fuel efficient as today’s subcompact hybrid car.
Compared to the year 200, U.S. commercial aviation is moving 12% more passengers and
22% more freight while burning less fuel, which in turn means less emissions. So, this is
an area that has been and is being managed even as aviation has grown.

There are future challenges. At the same time, aviation emissions are receiving greater
amounts of attention as we develop the next generation air transportation system
(NextGen). A key part of the NextGen environmental challenge is to reduce the impact
of aviation greenhouse gas emissions on global climate. NextGen can help meet the
challenge by improving our scientific understanding of the problem and solutions,
reducing system-induced congestion and delay, accelerating air traffic management
improvements and efficiencies, speeding up environmental improvements in aircraft
technology, and developing alternative fuels.
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On a short term basis, the fastest means of reducing aviation emissions is by reducing the
amount of fuel burned. Aircraft fuel efficiency and conservation continue to be part of
the solution. The airline industry is instituting measures to reduce fuel burn wherever
possible, and the rising cost of fuel puts additional pressure on the industry to reduce fuel
use. For example, 70% of older aircraft which are much less fuel efficient have been
retired over the past six years. Airlines have reduced aircraft weight, lessened use of
aircraft auxiliary power units (APUs) and shifted to ground-based electricity sources or
electrified gates combined with preconditioned air, employed single-engine taxiing, and
adopted a variety of other practices to reduce fuel consumption.

The FAA continues to develop and implement operational and procedural improvements
to improve the safety and efficiency of the national airspace system (NAS), and to reduce
fuel burn and emissions. The FAA has been working over the last few years to enhance
and modernize the air traffic management (ATM) system to allow for more fuel efficient
aircraft operations, including the program to reduce vertical separation minima which we
estimate results in about a 2% fuel efficiency improvement. We have been conducting
research and prototyping to demonstrate operational procedures such as Continuous
Descent Arrivals (CDA) in the airport terminal area that enables aircraft to use lower
power settings during the approach to the airport; therefore, reducing fuel burn and
emissions as well as noise. CDA has been implemented in the RIIVR One (seaside)
approach at Los Angeles International Airport.

Even though the FAA runs the safest and most efficient air traffic control system in the
world, millions of tons of CO2 are still created every year due to ground and in-flight
congestion and delays. These are a few of the near term measures focused on delay
reduction:

e Airport Surface Detection, Model X (ASD-X) — Airport surface-surveillance data
with better accuracy, faster update rate, and stronger reliability can improve
airport safety and efficiency in all weather conditions by giving the controllers
better knowledge of aircraft locations on the ground. This will allow optimization
of airport ground and terminal operations (pushback, gate usage, queuing, etc.)
that will result in reduced fuel burn and emissions

¢ Departure Flow Management (DFM) and Departure Spacing Programs (DSP) —
DFM and DSP provide ATM with the capability to automate coordination of
departure releases into congested airspace, with the goal of improving efficiency
and reducing delays.

o RNAV/RNP Arrivals and Departures — RNAV (Area Navigation) refers to a
method of navigation that enables aircraft to fly on more optimal flight paths
within the coverage of reference navigation aids and/or within the limits of the
capability of self-contained systems (Flight Management System [FMS]- or
Global Positioning System [GPS]-based). RNP (Required Navigation
Performance) refers to RNAV operations within navigation containment and
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monitoring, enabling the aircraft navigation system to monitor its achieved
navigation performance within specified tolerances.

AIRE and ASPIRE — Last year, FAA and the European Commission announced
the Atlantic Interoperability Initiative to Reduce Emissions (AIRE). This
initiative is intended to accelerate the ability of airlines and air navigation
authorities to use enhanced air traffic procedures that reduce emissions on either
side of the Atlantic. The U.S., Australia, New Zealand have launched a similar
initiative for the Pacific—the Asia and South Pacific Initiative to Reduce
Emissions (ASPIRE).

* ok %
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WRITTEN TESTIMONY OF
DR. DAVID W. FAHEY
EARTH SYSTEM RESEARCH LABORATORY
OFFICE OF OCEANIC AND ATMOSPHERIC RESEARCH
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
U.S DEPARTMENT OF COMMERCE

HEARING ON
“AVIATION AND THE ENVIRONMENT: EMISSIONS”

BEFORE THE
COMMITTEE ON TRANSPORTATION AND INFRASTRUCTURE
SUBCOMMITTEE ON AVIATION
UNITED STATES HOUSE OF REPRESENTATIVES

May 6, 2008

Introduction

Good afternoon, Mr. Chairman and members of the Committee. [ am David Fahey, research
physicist in the National Oceanic and Atmospheric Administration’s (NOAA’s) Office of
Oceanic and Atmospheric Research. NOAA’s mission is to understand and predict changes in
the Earth’s environment and conserve and manage coastal and marine resources to meet our
nation’s economic, social, and environmental needs. The Office of Oceanic and Atmospheric
Research conducts and sponsors the scientific research, environmental studies, and technology
development needed to improve NOAAs operations and applications, and broaden our
understanding of the Earth’s atmosphere and oceans.

I work at NOAA’s Earth Systems Research Laboratory in Boulder, Colorado where I conduct
research related to the chemical and particle composition of the atmosphere and work with
policymakers to describe and evaluate the science of ozone depletion and climate change. As
part of my research over the past 10 years, | have been investigating the role emissions from
aviation operations play in climate change. I was a coordinating lead author of the chapter on
aviation-produced particles and cloudiness in the Intergovernmental Panel on Climate Change’s
(IPCC) Special Report on Aviation and the Global Atmosphere published in 1999. More
recently I was a lead author of a chapter of the IPCC 4% climate science assessment released in
2007 that included an evaluation of the influence of global aviation on climate.

Thank you for inviting me to discuss the impact of aviation emissions on climate. Today, I will
provide an introduction to this hearing by presenting some aspects of our basic understanding of
the role of global aviation in climate change, the key uncertainties in that understanding, and
outstanding gaps in our knowledge.

Aviation is one component of human activities that contribute to climate change. Human
activities contribute to climate change by altering the natural amounts of greenhouse gases, small
particles, or cloudiness in Earth’s atmosphere. Greenhouse gases, particles, and clouds affect
climate by influencing the balance between incoming solar radiation from the sun and the
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outgoing infrared (thermal) radiation. This radiation balance is what controls Earth’s
temperatures and other climate features. When humans change the specific amounts or certain
properties of greenhouse gases, particles, and clouds in the atmosphere, they change the radiative
balance and create what scientists call a radiative forcing of the climate system. Radiative
forcing, or RF as it is often designated, is the widely accepted measure of how hard the climate
system is being pushed away from its natural state. This push is also known as climate forcing,
and can be caused by natural mechanisms or through manmade pollution, such as the emissions
of greenhouse gases. We know that if the climate is forced too hard, the climate state will
change, altering basic climate parameters such as temperatures and precipitation. An important
goal for climate scientists is to quantify climate forcing from all human activities and estimate
how and when our climate system might respond to the total forcing. It is in this context that the
contribution of aviation to climate change is most appropriately viewed and evaluated.

The radiative forcing contribution of aviation has been the focus of international scientific
interest for some time. In 1999, the IPCC released its special report titled Aviation and the
Globul Airnosphere, which comprehieusively addiessed, for the fist time, the processes by which
aviation leads o radiative forcing. U.S. scienusis, including myself, played leading roles in this
effort. This report and subsequent refi

ic assessment of climate

t and sub nements in the IPCC 4% seientific assessment of clima
change released in 2007 are the preferred basis for any scientific discussion of aviation’s

contribution. The uncertainties and knowledge gaps identified in the 1999 report, while reduced
in some respects in the intervening years, remain an important limitation in our understanding of

the issue.

What are the aspects of aviation operations that lead to climate forcing (or change)?

There are three aspects of aviation that are of key importance in understanding and defining its
role in climate change.

* Aviation emits gases and particles into the atmosphere. Global aviation burns fossil fuel,
primarily in jet engines, to propel and operate a wide variety of aircraft. The combustion of
aviation fuel (kerosene} produces a variety of gases and particles in the exhaust. Primary
among them are the gases carbon dioxide (CO3y), nitrogen oxides (NOy) and water vapor, and
particles composed of soot and sulfate (e.g., H2SO4). All of these components contribute to
climate forcing.

= Some gases and particles emitted by aviation at cruise altitudes have enhanced roles in
climate change processes. A large fraction of aviation fuel is burned at cruise altitudes (greater
than 25,000 ft). At these altitudes, the removal of some gases and particles from the
atmosphere is slower, thereby allowing these components to accumulate and stay in the
atmosphere longer and have greater effect than they otherwise would if the emissions had
occurred near Earth’s surface.

* Aviation operations often increase cloudiness along and near aircraft flight tracks. Under
certain atmospheric conditions, jet aircraft produce contrails (condensation trails), which are a
form of cirrus cloud, in the engine exhaust plume. These contrails can sometimes persist and
spread for hours to days, depending on conditions (see Figure 1). Since clouds are an
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important aspect of Earth’s radiation balance, increasing cloudiness is a component of climate
change.

The IPCC reports in 1999 and 2007 quantified many of the climate effects of aviation emissions
and cloudiness. Chart 1 graphically illustrates the radiative forcing from each of the eight
principal components associated with aviation as reported by IPCC. The quantitative values are
radiative forcings given in units of watts per meter squared (Wm-2), which is the accepted
nomenclature within IPCC. Positive radiative forcing values shown in Chart 1 lead to a warming
of Earth’s climate while negative forcings lead to a cooling. Larger forcings are expected to
cause larger climate responses. Each bar in the chart represents the best estimate of scientists
using available data and atmospheric models. I will briefly snmmarize each component for the
committee.

1. Carbon dioxide (CO;). Carbon dioxide, a well-known greenhouse gas, is the largest
emission (by mass) of aviation. It is a direct product of the combustion of aviation fuel, which
primarily contains elemental carbon, hydrogen, and sulfur. The radiative forcing from carbon
dioxide is positive (warming) and is associated with a small uncertainty. The climate role of
carbon dioxide emissions from aviation is no greater or less than the same amount of surface
emissions of carbon dioxide because of its long lifetime in the atmosphere.

2-3. Nitrogen oxides (NOy). Nitrogen oxides are a byproduct of high-temperature combustion
of aviation and other fuels. Most nitrogen oxides are not greenhouse gases but influence
climate indirectly by causing changes in other greenhouse gases; namely ozone (O3) and
methane (CHg). In chemical processes that occur in the sunlit atmosphere, nitrogen oxides
lead to ozone formation and methane reductions. Methane is emitted in other human activities.
These effects have opposite climate effects with ozone increases causing a positive forcing
(warming) and methane decreases causing a negative forcing (cooling).

4. Water vapor. Water vapor (H20), a potent greenhouse gas, is a direct product of the
combustion of aviation fuel. The highest altitude aircraft emissions occur in the lower
stratosphere, where water vapor abundances are low. The accumulation of aviation water
emissions in this region leads to a small positive radiative forcing (warming). The
accumulation of water emitted at lower cruise altitudes (troposphere) has a negligible climate
effect because the natural abundance of tropospheric water vapor is far larger.

5-6. Sulfate and soot particles. Sulfate and soot particles are emission products of aviation.
Sulfate particles derive from the sulfur content of the fuel. Soot particles are a byproduct of
incomplete combustion. The direct effects of the accumulation of these particles are opposite:
sulfate particles reflect sunlight causing a small negative forcing (cooling) while soot particles
absorb sunlight causing a small positive forcing (warming).

7. Persistent contrails. Persistent (linear) contrails form in the jet engine exhaust plume when
atmospheric humidity conditions are favorable for ice cloud formation (i.e., supersaturation).
Contrails are ice clouds that are formed primarily from atmospheric water vapor but whose
formation is triggered by emitted water vapor. Natural and contrail cirrus clouds can both cool
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and warm the atmosphere depending on specific cloud properties. Contrails from the current
aviation fleet are estimated to cause a net positive forcing (net warming).

8. Induced cloudiness. Induced cloudiness, also known as confrail cirrus, is defined as cirrus
cloudiness that spreads or evolves from persistent contrails as they lose their characteristic
linear shape. Induced cloudiness represents cloudiness that otherwise would not have occurred
in the atmosphere. As with contrails, induced cloudiness has a net positive forcing (warming)
of climate. The forcing for induced cloudiness is shown as a range in Chart 2 because no best
estimate value is available.

Total aviation radiative forcing: The best estimate of the total aviation radiative forcing is
positive, leading to a warming influence on climate. The total is a sum over the individual
components except for induced cloudiness, which is excluded because it lacks a best estimate.
Thus, the total shown is an underestimate of the actual total contribution from aviation. The
contributions from carbon dioxide and ozone are the largest terms in the total. The total aviation
radiative forcing in Chart 1 can be compared io the total forcing from other human activities and
the naturai forcing from changes in solar output as displayed in Chart 2. The comparison shows

that aviation in 2005, exc!ad*ng induced cloudiness, represents approximately 3 percent of that

from all human activities since the start of the industrial era.

An important aspect of the contributions of aviation to climate forcing is the lifetimes of the
individual contributions. The lifetime refers to how long a particular effect persists in the
atmosphere. All of the aviation components except carbon dioxide have short lifetimes. Carbon
dioxide emitted into the atmosphere has a lifetime of 100-1000 years. Thus, a large fraction of
the carbon dioxide emitted into the atmosphere from aviation in the year 2000 will still be
contributing to climate forcing in 2100. This is true for carbon dioxide emitted in all other
human activities. In contrast, the effects of other emissions and clouds from aviation have short
lifetimes (less than 1 year). Thus, the non-carbon-dioxide effects of aviation in 2000, for
exarnple, will represent a negligible contribution to climate forcing well before 2100. Another
consequence is that in a future scenario in which aviation operations remain constant, the
contribution of carbon dioxide forcing relative to all other aviation forcings would continually
increase. The contrast in lifetimes for the different effects is an important aspect of the long-
term influence of aviation on climate.

What are the uncertainties in evaluating the impact of aviation operations on climate
forcing (or change)?

The climate effects of aviation are the result of complex interactions involving emissions and
clouds in the atmosphere. As a consequence, the effects must be calculated with computer
models of the global atmosphere. The processes contained in models are an attempt to represent
comprehensively the chemical transformations among atmospheric trace gases, the formation
and removal of particles, atmospheric air motions that transport gases and particles throughout
the atmosphere, the regional and seasonal responses of the radiative forcings, and the response of
the climate system to the applied forcings. The resulting model estimates are associated with
varying uncertainties because our knowledge of the processes and our ability to represent them
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quantitatively in models is imperfect. In this presentation, I address only the uncertainties
associated with the forcings.

The largest term in Chart 2, that of carbon dioxide, has one of the smallest relative uncertainties,
in part, because carbon dioxide is gas with a long atmospheric lifetime and is well studied as a
principal greenhouse gas associated with many non-aviation human activities.

The two radiative forcing components from nitrogen oxide emissions have large uncertainties
because complex, chemical processes link nitrogen oxides to ozone and methane changes, and
the natural abundances and variabilities of ozone and methane are generally larger than the
calculated changes.

Contrail radiative forcing also has a large uncertainty. Contrails, despite being a visible
component of climate change, are difficult to assess on the global scale required for aviation.
Contrail formation on any flight is critically dependent on the atmospheric humidity conditions
along the flight track. Global models have difficulty predicting atmospheric humidity along air
traffic routes with the needed precision and accuracy.

The uncertainties associated with the remaining components; namely water vapor and sulfate and
soot particles, are relatively small in comparison with other uncertainties. The radiative forcings
associated with these components is also small relative to the carbon dioxide component.

What are the gaps in our knowledge on climate forcing from aviation?

Significant gaps exist in our knowledge of the effect of aviation on current and future climate.
Two gaps are worth noting in this presentation:

Estimate of induced-cirrus cloudiness. Currently no best estimate is available for the climate
forcing of induced cloudiness from aviation. Many observations have shown the existence of
induced cirmas. Chart 1 shows a common example of spreading contrails forming induced
cirrus. However, scientists lack the necessary observations and framework to detect and
quantify induced cirrus for global aviation. Principal difficulties are distinguishing induced
cirrus from background cirrus that forms in the same region and establishing the radiative
forcing properties of induced cirrus. Without a best estimate for induced-cirrus, the aviation
impact on climate will be incomplete and likely underestimated.

Estimate of the role of aviation particles in background cloud formation. Aviation particles
containing sulfate, soot, and unburned hydrocarbons have the potential to alter the formation
and properties of clouds in the atmosphere. Studies show that aviation likely increases the
number of soot particles, for example, in the upper atmosphere, particularly near flight
corridors. The presence of these particles in regions of cloud formation could potentiaily alter
the formation rates of clouds or their radiative properties. Studies have confirmed these effects
in the lower atmosphere for other sources of particles from natural and human activities, but
estimates are uncertain. Studies have not been undertaken to demonstrate these effects for
aviation particles.
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Summary

Global aviation emits gases and particles into the atmosphere that affect Earth’s climate. The
gases include carbon dioxide, a principal greenhouse gas. The emissions occur primarily at
cruise altitudes, which increases their potential to cause climate effects. In addition, aviation
indirectly increases cloudiness through the formation and spreading of persistent contrails. The
net result of aviation emissions and cirrus cloudiness is a positive radiative forcing which leads
to a warming of climate. Global atmospheric models are required to evaluate and quantify the
separate effects of aviation on climate. Model calculations for aviation are associated with
notable uncertainties, particularly for contrails and the indirect effects of NOy emissions.
Identifiable gaps in our understanding of aviation effects are the lack of best estimates for the
forcing of induced cirrus formed by spreading contrails and for the possible effect of aviation
particles on background cirrus formation and properties. The lack of a best estimate for induced
cirrus leads to an underestimate of aviation climate forcing. The lifetimes of the non-carbon-
dioxide effects of aviation are dramatically shorter than the effect of carbon dioxide. The
contrast in lifetimes for the different effects is an important aspect of the long-term infiuence of
aviation on climate.
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Figure 1. Persistent contrails spreading to form induced cirrus as viewed from the
ground from a Jocation in suburban Washington, DC, USA (EPA, USA Environmental
Protection Agency (EPA), Aircraft Contrails Factsheet,
http://www.epa.gov/otag/regs/nonroad/aviation/contrails.pdf).
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Aviation Radiative Forcing Components in 2005
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Chart 1. Globally averaged radiative forcing estimates for the affects of aviation on
climate. The results account for all aviation operations through 2005. The black line for
induced cirrus cloudiness represents a range for the best estimate. (Adapted from IPCC,
2007).
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Radiative Forcing Components
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Chart 2. Globally averaged radiative forcing estimates and uncertainties for human-
induced increases in principal greenhouse gases and for other important agents and
mechanisms between pre-industrial times and the present (2005). Also shown are the
typical geographical extent (spatial scale) of the forcing and the assessed level of

scientific understanding (LOSU). (IPCC Summary for Policymakers, 2007; Figure SPM-

2)
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Mr. Chairman, Ranking Member Petri, Mr. Larson from my home state of
Washington, members of the Subcommittee, thank you for the opportunity
to testify.

Recently, the environment has become page-one news all over the world.
At Boeing, thinking about the environment is not new. We have spent the
last 50 years making the environmental performance of our commercial
products a cornerstone of our business. Today the Boeing Company
produces a family of 18 different aircraft - all quieter and more fuel
efficient than earlier generations of aircraft. In fact, today's jet aircraft are
70 percent more fuel efficient and therefore produce 70 percent fewer
emissions than aircraft produced only 40 years ago.

Demand for these newer, more fuel efficient aircraft is tremendous. Boeing
already has 57 customers for 892 new 787's which will be the most fuel-
efficient in its class. Our 737 and 777 lines remain sold out for years to
come and our new 16% more fuel efficient 747-8 is due to debut in 2009.

We recognize that the aviation industry, as a key element of any growing
economy, must continue to make improvements in both aircraft emissions
and noise. To be effective, these improvements must be made on a global
basis.

Boeing has been a very active participant in the International Civil Aviation
Organization (ICAO) since its inception. ICAO is the UN body that governs
all aspects of international aviation. Through ICAO's Committee on
Aviation Environmental Protection (CAEP) the industry has reduced the
aviation noise footprint around airports and driven down aircraft-specific
emissions -- CO, soot, and NOx -- on a worldwide basis.

Now ICAQ is examining whether it is possible to further reduce CO»
emissions. With oil at $120/barrel, the cost of fuel is likely to remain the
biggest driver of fuel efficiency in an industry with limited or no profit
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margins. (Traditionally fuel is the airlines second largest cost behind labor.
Today fuel is now the largest operating cost for many airlines.)

As aircraft are a uniquely mobile asset, designed to fly and be
environmentally acceptable anywhere in the world, ICAO fills a key role in
helping manufacturers and airlines develop clear global standards. This is
critical for Boeing with customers in more than 90 countries. Currently, 80
percent of Boeing's commercial airplanes are delivered outside the United
States. Boeing aircraft must be welcome in every country.

ICAO takes a comprehensive approach to all aircraft environmental
challenges including aircraft noise. In some cases, improvements in noise
and emissions can compete with each other, making it necessary to
prioritize improvements. We cannot design aircraft to reduce CO; without
considering the effects on aircraft noise. Neither our customers nor
policymakers would find this acceptable.

The ICAO system for setting standards - determining what is
environmentally beneficial, technologically feasible and economically
reasonable -~ has been very effective. Given ICAO's global scope and its
ability to address all aircraft and all locations combined with its joint
approach to noise and emissions make it the best forum to address aircraft
environmental parameters. We urge Congress to allow ICAO to continue
its historic role of regulating aircraft emission standards.

Improving aircraft is only part of the solution. In order to reduce CO; from
aviation, air traffic management (ATM), biofuels and other types of new
solutions such as fuel cells are equally important.

Enhanced air traffic management can produce very immediate and
significant environmental improvements. Boeing has seen this firsthand
through advanced arrival trials at airports. Resuits of these trials have
shown a savings of 400-800 pounds of fuel per flight. The International
Panel on Climate Change has said that improved ATM could reduce global
CO; emissions from aviation by 12 percent.

Some of our initial trials with advanced arrivals --- an intermediate step in
improved air traffic management --- have shown that both noise and
emissions (both NOx and CO) can be reduced with these improvements.
In the U.S. we have undertaken or are working on advanced arrivals at
Denver, Louisville, Miami and San Francisco. We also have a number of
international operations underway involving a variety of international
partners in Europe, China, and Australia,
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It is imperative that governments make ATM transformation a priority.
While each new generation of aircraft produces a 15 percent improvement
in fuel efficiency, those significant improvements can be erased by wasted
flight time over airports or en route. Imagine a ten-minute delay for a two-
hour flight. In those 10 minutes, half of the improved fuel efficlency for the
entire flight is lost.

We believe that transformation to NextGen is one of the most critical issues
facing our industry today and a major part of the solution for reducing
emissions. To that end, the President and CEQ of Boeing Commercial
Airplanes, Scott Carson, recently signed a Memorandum of Agreement with
the President and CEO of Airbus to collaborate on air traffic management
issues. Our two companies have agreed to work together to accelerate
ATM transformation and ensure global interoperability.

Boeing will continue its efforts on advanced arrivals and other ATM
improvements both in the U.S. and internationally. However, these benefits
are very limited in comparison to the environmental opportunities that can
be achieved with an updated ATM system. We ask the Congress to
seriously consider the important role an improved ATM system can play in
reducing both emissions and noise for future aviation. Accelerating
NextGen would have a significant impact on reducing emissions in the U.S.

Mr. Chairman, we applaud the interest that you and Mr. Petri have taken in
the development and future implementation of ATM. We hope that your
leadership, along with that of Chairman Oberstar and Ranking Member
Mica, will hasten the necessary transformation to NextGen.

We also believe that sustainable alternative fuels can help reduce the
aviation environmental footprint. We are focused on second-generation
biofuels that do not compete with food sources or require unacceptable
quantities of land or water. Boeing will continue its research and
development investments to reduce CO; emissions, and the development
of alternative fuel and energy sources that will make the aviation industry
less reliant on fossil fuels.

For example, we completed the first biofuel trial with Virgin Atiantic and GE
earlier this year on a Boeing 747 between London and Amsterdam. We are
planning an alternative fuel demonstration with Continental Airlines in early
2009. That biofuel flight will use a next generation 737 with a CFM
International CFM56-7B engine. CFM engines are jointly produced by GE
and Snecma.

Boeing is committed to collaborating with airlines and fuel producers to
ensure the development of a commercially viable market for sustainable
biofuels that represent an overall lifecycle CO; benefit to the environment.
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These will also improve the environmental performance of current and
future aircraft generations.

Boeing is also exploring a range of other research efforts such as fuel
cells. While these efforts may not generate the same level of reductions as
sustainable fuels or improved ATM each will contribute to a better
environmental footprint for aviation. Boeing's fuel cell demonstrator -
being developed through the Madrid Technology Research Center --- will
result in both cleaner and quieter operations in future aircraft. While the
applications for larger commercial planes are still many years away, the
seeds for the enabling technology are being nurtured today to further
improve environmental performance going forward.

In conclusion, Boeing recognizes that it must do its part to improve the
environmental footprint of aviation. Our goal is to continue to make the
safest and most fuel efficient aircraft in the world. Improving the aircraft is
only part of the solution.

Government must also play an important role.

s We urge the Congress to allow ICAO to fulfill its important and well-
proven role of regulating aircraft noise and emissions.

¢ We must also engage more actively to improve air traffic
management. Specifically, we urge the Congress to foster policies
that will enable NextGen to become a reality. The current FAA
Reauthorization bill is a good start. But there is more to do.

+ We need to accelerate the authorization, funding and implementation
for NextGen projects that can provide near term transitional
improvements to capacity. Primary examples are use of RNP routes
in high density areas, GLS, advanced arrival procedures such as
Advanced Arrivals and 3D-PAM, and accelerated development and
implementation of system wide information management (SWIM).

¢ FAA should establish, track and report metrics that will assess the
true progress toward NextGen. These metrics should measure
progress towards a transformational outcome, not just activity or
minor steps forward.

« We need to re-energize joint international trials to ensure global
interoperability and global reduction of emissions.

Mr. Chairman, thank you again for the opportunity to testify today.
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M. Bill Glover

Managing Director, Environmental Strategy
The Boeing Company

100 North Riverside Plaza
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Dear Mr. Glover:

On May 6, 2008, the Subcommittee on Aviation held a hearing on Aviation and the
Environment: Emissions.

Attached are questions to answer for the record submitted by Rep. Daniel Lipinski.
1 would appreciate receiving your written response to these questions within 14 days so that

they may be made a part of the hearing record.
verely, ;.—

airma
Subcomthittee on Aviation

JFC:pk
Attachment
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May 6, 2008
SUBCOMMITTEE ON AVIATION
HEARINGoON
“AVIATION AND THE ENVIRONMENT: EMISSIONS”

QUESTIONS FOR THE RECORD
To:

MR. BiLL GLOVER
MANAGING DIRECTOR
ENVIRONMENTAL STRATEGY
THE BOEING COMPANY

Living in the Chicago area, aviation is a major driver of the local economy.
Midway Airport, which is in my district, employs thousands of my constituents,
and local businesses benefit from the millions of passengers that pass through

Chicago and its airports each year.

But at the same time, aviation noise is a huge issue for my constituents,
especially those living near Midway. All day, and much of the night, my
constituents are bombarded with the loud sound of flights passing overhead.
In fact, the noise emissions produced by these flights has as great an impact on

the quality of life of my residents as greenhouse gas emissions.

So while I understand that a certain level of aircraft sound is unavoidable, I
would appreciate if you could discuss ways to minimize the sound emissions
created by aviation, whether through changes in engine technology, flight

practices, sound bartiers, or other means.
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Before the House of Representatives
Committee on Transportation and Infrastructure
Subcommittee on Aviation
May 30, 2008

Question from Congressman Lipinski

"So while | understand that a certain level of aircraft sound is unavoidable, | would appreciate if
you could discuss ways to minimize the sound emissions created by aviation, whether through
changes in engine technology, flight practices, sound barriers, or ofher means.”

Response from Mr. Bill Glover - The Boeing Company

Minimizing aircraft sound emissions shouid really be thought of as "managing community noise
impact.” The balanced approach to managing community noise is through the elements of low-
noise operational procedures, land-use planning, flight restrictions, and innovative new
technology. Boeing plays an active role in three of the elements to minimize reliance on the fourth
element, flight restrictions.

Advanced Low-Noise and Efficient Operational Procedures:
Operational procedures can be tailored to meet the needs of the communities and may be
implemented more timely and economically compared to fleet change.

Operational procedure benefits depend on the location of the noise sensitive areas and on the
system in which the aircraft operate. Operational procedure benefits can be maximized by
leveraging NextGen technolegy like Required Navigational Precision, GPS landing systems, 3D-
Path in arrival management and tailored arrivals. These technologies can provide significant
noise reduction for most existing aircraft and all future fleets.

Advanced Low-Noise and Efficient Procedure Demonstrations:

Developing and demonstrating efficient low-noise flight procedures requires the participation of
many stakehelders such as regulators, air traffic control, airlines, pilots, air traiffic management,
communities, etc. and with considerations for flight safety, airport and airspace capacity, noise
and emissions environmental benefits and airline operational feasibility.

Following are a few examples:

» Louisville, KY - Boeing participated in the demonstration of a new amrival procedure called
the Continuous Descent Arrival (CDA) which manages the thrust and the altitude of the
airplanes to keep them higher for a ionger period and then bringing them down in a
continuous descent. The results show quite convincingly that CDAs reduces noise between
three and six decibels for residents living approximately 10 to 20 miles off the end of airport
runways. A special arrival procedure has been adopted for UPS nighttime operations into the
Louisville airport.

« Amsterdam Schiphol, NL - Schiphol airport has a distinction of limiting capacity due to
environmental concerns, in particular community noise. With this in mind, Boeing started a
multiyear project to develop efficient operational procedures that allow the airport to grow
while fimiting or stabilizing airplane noise issues in the surrounding airport communities. The
Amsterdam continuous descent arrival project demonstrated the environmental benefits of
improved flight efficiency resulting in lower noise, reduced fuel use and lower emissions.
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« San Francisco, CA - Boeing is conducting the trials at San Francisco International Airport
under a joint program with the National Aeronautics and Space Administration's Ames
Research Center at Moffet Field, Calif. to evaluate the environmental benefits of tailored
arrivals, A tailored arrival combines new automation technologies on the ground and in the
aircraft to effectively plan a more efficient route of the aircraft enroute to touchdown. Tailored
arrivals can increase airspace capacity; maintain airline schedule integrity; reduce fuel
consumption, reduce emissions and noise; and ease the workloads of controllers and pilots.

Ground Run-up Noise Mitigation:

Ground run-up enclosures are effective for reducing the noise in the communities surrounding the
airport from aircraft engine run-ups in communities surrounding the airport. Portland International
Airport has successfully implemented an enclosure allowing unrestricted daytime and nighttime
engine run-ups.

Land-use Planning and Flight Restrictions:

Measures already adopted to manage community noise impact include phasing out noisier
aircraft in favor of airplanes with quieter engine technology, enforcing nighttime curfews on some
or all aircraft; insulating homes that are severely affected by aircraft noise; and enforcing effective
land use planning. While these measures have reduced the impact, there is a critical need for
new technology solutions.

Engine | Airframe Technology:

Engine noise is the primary source of community noise impact due to airplane operations. New
engine designs (and those under development) are significantly quieter and have lower
emissions, and improved fuel efficiency. Boeing continues to develop and implement quieter,
cleaner and efficient technologies in new products and product improvements. For example, the
85 dBA noise contour for 787 is 60% smaller than the 767. Continued introduction of new
environmentally progressive products will significantly help manage community noise impact.
Incremental noise improvements may be achievable with the existing engines by applying
improved engine nacelle acoustic treatments and chevron mixer nozzle designs.
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Testimony of Mr. Douglas E. Lavin
Regional Vice President (North America)
International Air Transport Association

Committee on Transportation and Infrastructure
Subcommittee on Aviation
United States House of Representatives

May 6, 2008

Mr. Chairman, Distinguished Members of the Subcommittee.

My name is Douglas Lavin. { am the Regional Vice President of North America
for the International Air Transport Association (IATA).

IATA represents 240 carriers engaged in scheduled international transportation
of passengers, mail and cargo by air. Our members carry roughly 94% of such
traffic. All of the U.S. network carriers are members of IATA. There are nearly 80
IATA members in total that fly to the US.

IATA appreciates the opportunity to brief the Subcommittee on the environmental
record of the international airline industry, on our strategy and vision to reduce
our future carbon emissions, as well as to offer our thoughts on what the U.S.
Government should, and should not, do to support this important effort.

The Commercial Aviation Green Record

As this Subcommittee knows, aviation has an impressive environmental record,
particularly when it comes to carbon emissions reduction. The facts speak for
themselves:

¢ Over the last forty years, the commercial airline industry has virtually
eliminated black smoke from aircraft engines and has reduced its noise
levels by 75%. During the same period, it improved its fuel efficiency by
75%, leading to a similar reduction in CO.. Most recently, IATA members
improved their fuel efficiency by a full 20% between 1997 and 2006.

e According to the United Nations Intergovernmental Panel on Climate
Change (IPCC), aviation emits two percent of global carbon dioxide (or
CO;) emissions. That contribution could reach 3% of global emissions
under a "business as usual” scenario by 2050.

+ While air travel is growing at a rate of 5% to 6% a year, our carbon
footprint is growing at about half that rate.
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Our Green Targets Going Forward

Aviation has one of, if not the best green record of any industry. However, 1ATA
and its member airlines are not resting on the industry’s accomplishments to
date:

o |ATA airlines have committed to improve our fuel efficiency over 2005
levels by another 25% by 2020. Members of the Air Transport Association
of America have themselves committed to an even more aggressive
target: 30% better efficiency by 2025.

« In the medium term, we strive to reach carbon-neutral growth, i.e. that our
anticipated growth does not result in a corresponding increase in CO2
emissions.

» In the longer term, IATA has committed to a vision of a zero emissions
commercial aviation industry. To that end, we aim to operate a zero-
emissions aircraft in the next 50 years. We recently entered into a
partnership with Solar Impulse, the solar airplane that wili fly around the
world with no fuel and zero carbon emissions by 2011. We believe this
prototype exemplifies IATA's vision of a carbon free future for commercial
aviation.

These are all aggressive goals. The technology does not exist today to support a
zero carbon emissions commercial air transport industry in the foreseeable
future. However, IATA and its member airlines are confident that we will
ultimately reach these short and long-term goals.

Our confidence stems in large part from the fact that this industry cannot afford to
miss these targets. Our fuel efficiency record has been driven by our industry’s
focus on reducing its costs in order to enable it to continue to provide critical
transportation services to the world. Over the last five years, our fuel bill has
increased by 340% making it our members’ number one cost item. We estimate
the total fuel bill for our members to be $156 billion in 2008. No government
program, regulation or tax can serve as a greater incentive to the aviation
industry to reduce our CO, emissions than the cost of fuel. Quite simply,

we cannot remain a viable industry without continuing to focus our attention and
our resources on reducing our fuel burn and, in turn, our CO, emissions.

IATA’s Four Pillar Strategy
IATA and its Board of Governors, made up of the Chief Executive Officers of the

world’s leading airlines, are committed to these targets and have implemented a
four-pillar strategy to ensure our success:
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. Technology: We need cieaner and more efficient aircraft. Initial
reductions in emissions will be achieved through new airframe and engine
technologies. These advancements will come in the form of weight
reduction, engine upgrades and better aerodynamics. Zero emissions can
only be reached through radically different aircraft that are powered by
radically different fuels. We are establishing a technology roadmap with
the major airframe and engine manufacturers to bring us to carbon neutral
growth and beyond. We need research into new, lighter materials and
sustainable alternative fuels.

. Infrastructure: We need more, better, and more efficient air traffic
infrastructure across the globe. We also need air routes to be optimized
and improvement in the use of airport terminals. In 2007 alone, IATA
worked with governments around the world {o optimize almost 400 routes
and 80 airports, thereby yielding a reduction of nearly 4M tons of CO,.

. Operations: Airlines need to fly smarter and greener. IATA has deployed
a network of “green teams” that benchmark airline operations against best
practices in the industry in order to save fuel and CO,. In 2007, we
identified efficiency savings of 6.7M tons of CO; from operations.

. Economic measures: We need positive economic measures to cover
any gap between the growth in aviation and the corresponding growth in
emissions that cannot be eliminated employing the first three pillars. More
importantly, we need to eliminate negative economic measures that
undermine our ability to support the first three pillars.

As part of this strategy, IATA’s Board of Governors has committed IATA to

developing standards and guidelines for an industry carbon offset program and to

pilot it with at least six airlines in four different regions by the end of 2008. We
believe a well structured, consistent offset program will be an effective tool in
meeting our overall carbon targets.

IATA and its member airlines, along with our manufacturing partners, are
committed to aggressively addressing this challenge in ways that yield results
rather than sound bites. The International Civil Aviation Organization (ICAO)
adopted these pillars as their own at their September 2007 Triennial Meeting.
On April 22, 2008, IATA signed a Global Declaration on Aviation and Climate

Change with 17 leaders across the air transport industry committing all of us to

this four-pillar strategy. We are perfectly incented to reach these goals and are
committing substantial resources towards that end.
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Government Help We Need

Unfortunately, no matter how committed we are to this four-pillar strategy, IATA
and its member airlines cannot achieve these critical targets alone. We must rely
on the support of this Congress as well as governments around the globe if we
hope to make commercial aviation even greener than it is today.

More specifically, we need the U.S. Government to play a leadership role in
addressing the two major challenges facing us in our effort to reach carbon
neutral growth in the medium term. First, we need to put the right economic
incentives in place for the development of radically new green technologies. This
must become a clear political priority. We are not asking for subsidies. We are
asking the Congress to restore funding cut from NASA and FAA budgets and to
provide greater support to DARPA so that potentially breakthrough research into
lighter materials, radical new aerodynamics and new fuels — such as third
generation, algae based fuels and hydrogen fuel cells — can go forward. The
United States and its outstanding research bodies like the National Laboratories
can serve to achieve real emissions reductions.

Second, in the area of infrastructure, the Congress can show leadership by
providing accelerated funding for the NextGen, which offers the greatest
opportunity for carbon savings in this pillar. Similarly, this Congress can demand
that Europe deliver on their long promised Single Sky project, which could deliver
up to 12 M tons of CO; savings annually. Government support is also needed to
encourage the optimization of U.S. and global air routes. We challenge
governments to set their own target of eliminating air traffic inefficiencies by 50%
over the next five years, which would result in an annual reduction of 35M tons of
CO..

Government Help We Cannot Accept

This type of positive government support will prove critical as we strive to meet
our green targets. However, even more important than adopting economic
incentive programs is the need for this Subcommittee and this Congress to make
it clear to the world that it will avoid the temptation of implementing short sighted,
counterproductive, negative economic measures in the name of the environment.
Green taxes and charges do nothing to address emissions growth. Rather, these
increased costs will only reduce the opportunity for airlines to increase their fuel
efficiency and decrease their CO, emissions. While some may gain political
points by imposing green taxes on the airline industry, we are not aware of a
single example of an environmental improvement being achieved following this
path,

There are a number of recent examples of these types of negative economic
measures that serve to derail efforts to meet stringent environmental targets.
Most recently, the UK Government announced its intention to replace the air
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passenger duty (APD) with a duty payable per plane, rather than a per
passenger duty, with the stated intention of ensuring that aviation makes a
greater contribution to covering its environmental costs. Putting aside the fact
that this tax is incompatible with UK obligations under international law, it will do
nothing to improve environmental performance, as monies raised will go into the
government's general fund to address a £500M (approximately $1B) shortfall in
this account. Green-in-name only taxes only make it more difficult for already
economically challenged airlines to make the investments necessary to meet our
shared targets. These taxes are simply a means to increase government coffers
and curb aviation growth.

A second type of negative economic measure can be seen in the European
Commission’s proposed inclusion of aviation in their emissions trading scheme
(ETS). Some have argued that ETS is the only means to effectively curb our
emissions, short of eliminating flying. In contrast, IATA points out that fuel prices
serve as a much greater incentive to curbing emissions than any emissions
trading scheme. That being said, ETS could play a role in reaching carbon
neutrality, which by definition makes ETS irrelevant. If, in the end, we cannot
reach carbon neutrality through technology, operations and infrastructure
improvement, a properly designed ETS offers an option for bridging the gap
between aviation and emissions growth.

Unfortunately, the European ETS is an improperly designed scheme that will
hinder airlines’ ability to achieve carbon neutrality. It is a unilateral, regional
measure when our highly mobile industry demands global solutions. Itis
extraterritorial in that it proposes to include non-EU carriers in its scheme (even
for the portion of their flights over other countries and international waters), a
clear violation of international law. 1t in effect punishes rather than rewards the
aviation industry for its past and future commitment to emissions reductions. As
currently designed, it would by 2020 require airlines to buy permits for ALL of
their emissions, thereby serving effectively as an additional onerous tax. IATA
strongly believes that any ETS must be designed and implemented by the
International Civil Aviation Organization (ICAO), as designated by the Kyoto
Protocol. IATA is strongly encouraging ICAO member states to take the difficult
steps necessary to address this global challenge in a global manner. At the same
time, it is critical to understand that an ETS without substantial improvements in
the other three pillars may reduce emissions, but only by substantially curtailing
the substantial role international aviation plays in the world economy.

It is important to note that the current European ETS proposal only covers CO;
emissions. However, the European Commission is now considering possible
measures to reduce NO, emissions from aviation. Myths to the contrary, the
IPCC itself has recognized that the science on the impact of NO, on global
warming is far less developed than that on CO, emissions and therefore controls
at this time would be in appropriate. We are very concerned that the European
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Commission will repeat the mistakes in NO, that it made in developing the
unilateral, counterproductive ETS proposal.

Finally, closer to home, IATA and its member airlines are very concerned about
the ETS scheme set forth by the Lieberman-Warner Climate Change Act (S.
2191). Rather than including aviation directly in an ETS, the bill proposes to
cover transportation by requiring fuel producers to acquire allowances to cover
the GHG content of the fuel they sell to the transportation sector. The cost of
these allowances would in turn be passed on to the airlines by the producers,
thereby serving as a tax on airline growth. To make matters worse, the producers
would be required to cover 100% of the emissions targets with no allowances for
efficiency gains already made by the airline industry (in contrast to other
industries that have not already made the substantial investments we have made
in these green programs). Moreover, aviation should not be held accountable for
fuel inefficiencies resulting from outdated air traffic systems and inefficient routes.
Finally, every dollar paid by airlines to producers for allowances is a dollar less
than airlines can spend to meet our aggressive efficiency targets. We urge this
Subcommittee to send a clear message to their Senate colleagues that this
industry and its passengers cannot afford yet another ill conceived environmental
tax.

Where We Go From Here

In summary, the global commercial aviation industry has made tremendous
strides in increasing its fuel efficiency and in reducing its carbon footprint. The
ever-increasing cost of fuel serves as the perfect incentive for airlines to meet
aggressive emissions targets in the short, medium and long terms.

Commercial aviation is a major driver of the U.S. economy, responsible for 8% of
gross domestic output and 11.4M jobs. This productivity is threatened not only
by rising oil prices but also by ill-conceived governmental efforts to control
emissions by curtailing this economic engine. We accept that government plays
an important role in the achievement of our targets going forward. We
encourage the U.S. Congress to monitor our progress towards these important
goals in the future. At the same time, we urge this Subcommittee and your
Congressional colleagues to enact positive economic measures in this area and
to avoid erecting barriers to our achievement of these green goals.
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Aviation and the Environment: Emissions and the
Commercial Airlines’ Climate Change Commitment

Statement of James C. May
President and CEO
Air Transport Association of America, Inc,
before the
Subcommittee on Aviation of the
House Committee on Transportation and Infrastructure

May 6, 2008
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Thank you, Mr. Chairman. ATA airline members transport more than 90 percent of all U.S. airline
passenger and cargo traffic.’ Our airfines take their role in controlling emissions very seriously. Recently,
there has been a great deal of focus in Congress on greenhouse gas (GHG) emissions in particular, and
how this nation might achieve reductions in thess emissions while maintaining economic stability and
enhancing energy independence. Commercial aviation has a vital role to play in this regard and I
appreciate the opportunity to appear before you today to discuss what we are doing to tackle this
important issue.

INTRODUCTION AND OVERVIEW

For generations, flying has contributed to a better quality of life in America. Commercial aviation has
been essential to the growth of our economy, yielded breakthrough technologies, brought people together
and transported critical cargo — all while achieving an exceptional environmental track record. Today’s
airplanes are not just smarter ~ they are quieter, cleaner and use less fuel than ever before — but we also
fly them smarter. That's why our industry represents just two percent of all GHG emissions in the United
States, while driving three times more economic activity. But we are not stopping there. The iniifatives
that we are undertaking to further address unu emxssxons are ueSIgned to responsxbly and effecnvexy

limit our fuel consumption and GHG ‘hile to
limit our fuel consumption and GHG contribution while allowing commercial aviation to continue to

serve as a key contributor to the U.S. economy. At the same time, while our industry represents well
under one percent of the nation’s oxides of nitrogen (NO,) local emissions inventory, we continue to
support techpological and standards developments to further reduce NO, output from aircraft. [ want to
emphasize three points that are essential to moving our emissions-reducing efforts forward:

First, commercial airlines are extremely GHG efficient. For the past several decades, commercial airlines
have dramatically improved our GHG efficiency by investing billions in fuel-saving aircraft and engines
and innovative technologies like winglets and cutting-edge route optimization software. Fuel is our largest
cost center, creating an economic imperative to maintain our record of continuously improving GHG
efficiency. And while commercial aviation accounts for only two percent of domestic man-made GHG
emissions, we shepherd this to good use, driving a far larger percentage of economic activity, not only
directly, but also indirectly, as a necessary element in the airport and tourism sectors and in all business
sectors that rely on the rapid delivery of goods and human resources.

Second, ATA airlines are proactively committed to further limiting their emissions footprint through a
set of measures that will simultaneously address climate change, energy independence and local emissions
impacts while preserving economic stability and the opportunity to grow. At the core of these measures is
the ATA carriers” commitment to an additional 30 percent fuel efficiency improvement by 2025 —
improvement that only comes from the airlines’ investment in new aircraft, new aircraft engines,
navigation aids and enhanced operational procedures. In addition, we are dedicating ourselves to
developing commercially viable, environmentally friendly alternative jet fuel, which could be a game-
changer in terms of aviation’s output of GHGs and NO,. Mareover, we are central stakeholders in
partnering efforts to modernize the outdated air traffic management (ATM) system and to reinvigorate

! ATA airline members include ABX Air, AirTran Airways, Alaska Airlines, Aloha Airlines, American Airlines,
ASTAR Air Cargo, Atlas Air, Continental Airlines, Delta Air Lines, Evergreen International Airlines, Federal
Express Corporation, Hawaiian Airlines, JetBlue Airways, Midwest Airlines, Northwest Airlines, Southwest
Airlines, United Airlines, UPS Airlines and US Airways. Associate members are: Air Canada, Air Jamaica Ltd. and
Mexicana.
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research and development in aviation environmental technology, both of which can bring extensive
additional emissions reductions.

Third, there is a critical role for the federal government to play, not for the industry and hopefully not
against the industry, but, rather, with it. While the ATA airlines’ 30 percent fuel efficiency improvement
target will be met purely through the airlines’ investments and operating initiatives, the other measures in
the package require a significant measure of congressional support. For example, although we are
working with the Federal Aviation Administration (FAA) on plans to replace the antiquated ATM system
— an upgrade that promises to bring 10-15 percent emissions improvement on top of the ATA
commitment — congressional approval is needed before significant progress can be made in impiementing
this system. Further, the commercial airlines cannot stimulate the development of environmentally
friendly alternative jet fuel and aircraft environmenta! technology on our own. Congressional support and
funding and other incentives are vital to these research-intensive initiatives.

Just as we ask Congress to continue to work with us, we also urge Congress to calibrate any climate
change-related legislation so it does not work against our efforts. To have the resources to continue our
fuel efficiency and other advances, we must have the capital to invest in newer aircraft and other
emissions-reducing measures. Punitive economic measures that siphon funds out of our industry would
severely threaten that capability, as would unilateral efforts that do not take the international nature of
aviation into account. A vibrant, competitive and growing aviation sector is a key part of the solution —
not an impediment to ensuring a future where a strong economy, freedom from foreign oil and cleaner air
are the order of the day.

Commercial Aviation Is Extremely GHG Ffficient

Commercial aviation in the United States has a decidedly strong track record that is often overlooked or
misstated. U.S. commercial aviation contributes about two percent of domestic U.S. GHG emissions.” To
put that mto context, with passenger vehicles (cars and light duty trucks) alone accounting for over 17.5
percent, as illustrated in Figure 1, road transport accounts for over a fourth of U.S. GHG emissions and
power plants account for over a third." The picture is similar when v1cwed on a global basis. Worldwide
commercial aviation contributes about three percent of man-made GHGs.® To put this into perspective,
cattle and other livestock account for approximately 18 percent.® Further, EPA data confirm that while the

? The United States Environmental Protection Agency’s (EPA’s) most recent general i y reports jal
aviation’s contribution to the total GHG emissions in 2006 was 2.04 percent. EPA, Inventory of Greenhouse Gas
Emissions and Sinks: 1990 -2006 (April 15, 2008) (hereinafter P4 GHG Inventory 1990-2006) at pages ES-4 and
21 (“in 2006, total U.S. greenhouse gas emissions were 7,054.2” teragrams of carbon dioxide equivalent (Tg CO,
Eq)) and Table 2-15 at pp. 2-22 & 2-23 (“Cc ial Aircraft — D i for 143.6 Tg. CO; Eq.).

3 EPA GHG Inventory 1990-2006, Table 2-15 at pp. 2-22 & 2-23.

* EPA GHG Inventory 1990-2006.

* It is estimated that on 2 worldwide basis, ial aviation for approximately three percent of total
GHGs, while at the same time contributing over eight percent of the world’s economic activity. See International
Air Transport Association, Debunking Some Persistent Myths about Air Transport and the Environment.

¢ United Nations, Livestock Environment and Development Initiative, Livestock’s Long Shadow — Environmental
Issues and Options (2006) at p. 271.
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overall transportation sector accounts for more than 58 percent of the nation’s NOx inventory, aviation
contributes only 0.5% of that inventory.”

Figure 1 - U.S. Aviation Greenhouse Gas Emissions
2 Percent of the Inventory
Commercial Aviation

Non-Commercial Aviation 2%
1%

Transportation

285% Electric Utilities

34%

Residential
5%

Commercial
%

Agriculture Industry
8% 19%

Source: U.S. EPA Data 2005

At the same time, commercial aviation is critically important to local, national and global economies,
enabling a large percentage of U.S. economic output. A March 2006 study by the Campbell-Hill Aviation
Group found that “the national economy is highly dependent on commercial aviation, which is directly or
indirectly responsible for 5.8 percent of gross output, 5.0 percent of personal earnings and 8.8 percent of
national employment,”® The study further noted that this translated into $380 billion in earnings, 11.4
million jobs and $1.2 trillion in U.S. output in 2004. Placing our economic output side-by-side with our
GHG output, it is clear that commercial aviation is an extremely GHG-efficient economic engine,
bringing good “bang” for our GHG “buck.”

We have been able to deliver such strong economic output while reducing our emissions by continually
improving our fuel efficiency through reinvestment in technology and more fuel-efficient operations. In
fact, U.S. cc ial airlines (p and carge combined) improved their fuel efficiency by 110
percent between 1978 and 2007, which (given the one-to-one relationship between fuel consumption and

7 EPA data cited in Overview of Aviation & Air Quality Impacts (presentation by Dr. Lourdes Maurice, FAA,
March 19, 2008).

# The Campbell-Hill Aviation Group, Commercial Aviation and the American Economy, March 2006.
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carbon dioxide (CO:)) has resulted in 2.5 billion metric tons of CO- savings — roughly equivalent to
taking 18.7 million cars off the road each of those years.® Further, Bureau of Transportation Statistics data
confirm that U.S. carriers burned four percent Jess fuel in 2006 than they did in 2000, resulting in
absolute reductions in GHG emissions, even though they carried 12 percent more passengers and 22
percent more cargo.

Commercial aviation’s GHG efficiency compares very favorably to other modes and other sectors. While
commercial aviation improved its per-passenger fuel efficiency from 1990, freight trucks showed the
reverse trend, with GHG emissions growing faster than vehicle miles traveled.'? EPA also has confirmed
that passenger vehicles have lagged far behind aircraft in fuel and GHG efficiency.*? (See Figure 2).
‘Within the aviation sector, it is important to remember that different types of commercial aircraft have
vastly different impacts on the environment. Commercial jets are five to six times more fuel efficient than
corporate jets. The math is simple: carrying 200 people and cargo across the country in a single plane
burns a lot Iess fuel than 33 separate corporate jets, each flying six people.

Figure 2 - In Contrast to Personal Vehicles, Airline Fuel Efficiency
Has Improved Substantially Since 1990
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? Between 1978 and 2006, our carriers’ fuel efficiency improvement was 103 percent. Our 2007 data shows a jump
to 110 percent.

' This figure reflects reductions achieved by all international and domestic flights from U.S. carriers. The
reductions in domestic flights were even more dramatic, as the U.S. carriers burned 13.4 percent less fuel on
domestic flights since 2000. EP4 GHG Inventory 1990-2006, Table A-98 at pp. A-123 & A-124.

! EPA GHG Inventory 1990-2006 at 3-8.
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U.S. airlines are highly motivated to continue this trend. Fuel, long one of the two highest costs for
airlines, is now our largest cost center, averaging between 30 and 50 percent of total operating expenses.
In fact, jet fuel costs to the U.S. airlines in 2008 are projected to be just under $60 billion, breaking the
2007 record of $41.2 billion, resulting in what some analysts are likening to the economic effects of the
9/11 terrorist attacks.” As shown in Figure 3, the price change alone between 2004 and year-end 2008 is
the equivalent of 490,000 airline jobs or the purchase price of 525 new narrow-body jets.

Figure 3 - 2008 Jet Fuel Expense Will Break 2007 Record
Avg. Price Paid per Gallon (Excl. Taxes and Into-Place Fees) Likely to Exceed $3
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And contrary to popular belief, the airlines cannot pass on significant portions of these costs. Indeed, as
illustrated in Figure 4, today’s U.S. domestic air fares remain below 2000 levels, although fuel prices
have tripled. While a slightly more robust international aviation market has allowed today’s systemwide
fares to increase approximately three percent above 2000 levels, this hardly makes up for the three-fold
increase in fuel prices over the same period. (See Figure 5.) Thus, the market already is sending the
commercial airlines a “price signal” that some call for in legislation. We have an unrelenting economic
imperative to reduce fuel consumption; therefore, an economic win is an environmental win.

3 See J.P. Morgan Securities North America Corporate Research (April 15, 2008).
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Figure 4 — As of Early 2008, Domestic Airfares Remain Below 2000 Levels,
While Jet Fuel Prices Have Tripled
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Figure 5 — As of Early 2008, Systemwide Airfares Just Above 2000 Levels,
While Jet Fuel Prices Have Tripled
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ATA Airlines Are Proactively Committed to Further Limiting Their Emissions Footprint

As demand for air passenger and cargo services grows, some growth in aviation emissions is predicted.
However, this growth must be kept in context. The Intergovernmental Panel on Climate Change (IPCC),
which is considered the authority on this issue, has determined that under the most likely scenario, CO,
from global aviation in 2050 will account for only about three percent of total man-made CQ, emissions
and that aviation’s overall GHG impact will be around five percent.'* Yet even though those remain
relatively small numbers, the ATA carriers are relentlessly pursuing measures to further limit their
emissions footprint.

" IPCC, Aviation and the Global Atmosphere (1999) at 8.
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Figure 6 — ATA’s 30 Percent Fuel Efficiency Goal Will
Translate into CO, Savings
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At the core of our efforts, the ATA carriers have made a commitment to achieve an additional 30 percent
systemwide fuel efficiency improvement through 2025, on top of prior improvements. That equates to an
additional 1.2 billion metric tons of CO; saved — roughly equivalent to taking over 13 million cars off the
road each year. (See Figure 6). To accomplish this, our airlines will continue and step-up the tremendous
investments in new equipment and in operational innovations that have allowed us to attain such great
fuel efficiency improvements in the past, achieving not only GHG emissions reductions but also
reductions in local emissions such as NO,. We are leaving no stone unturned. Some examples of our
efforts include:

s Upgrading Fleets. Even in the highly constrained financial environment we now find
ourselves in, the ATA airlines are expending billions to upgrade their fleets through
investments in new airframes and engines, removing less fuel-efficient aircraft from their
fleets, installing winglets to reduce drag, altering fan blades and other measures aimed at
improved aerodynamics. As a critical element of our commitment to achieve an additional 30
percent fuel efficiency improvement by 2025, Boeing estimates that the North American
carriers will spend approximately $730 billion on new aircraft through 2026."

« Introduction of Innovative, Cutting-Edge Technologies. Our airlines also are investing
millions of dollars in technologies to make existing airframes more efficient. For example, the

' The Boeing Company (2008).
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airlines have undertaken equipage for Required Navigation Performance (RNP) approach
procedures, which provide navigation capability to fly a more precise path into an airport. The
ATA airlines also have developed sofiware to analyze flight paths and weather conditions,
allowing aircraft to fly more direct, efficient routes (subject to air traffic approval).

o Improved In-Flight Operations. The ATA airlines are doing all they can within the existing
ATM system to utilize systems to optimize speed, flight path and altitude, which not only
reduces fuel consumption and emissions in the air, but avoids wasting fuel waiting for a gate
on the ground. In addition to pursuing the use of RNP approach procedures at additional
locations, the ATA carriers have worked with FAA to pioneer protocols for continuous
descent approaches (CDAs), which reduce both emissions and noise, and we are doggedly
pursuing implementation of CDAs where the existing ATM system allows, ¥ Further, our
carriers are implementing Automatic Dependent Surveiliance Broadcast (ADS-B) satellite
tracking technology, which avoids the circuitous routings that occur with today’s radar-based
systems. Demonstrating that the efforts extend to the smallest details of airline operation, our
members also have worked on redistribution of weight in the belly of aircraft to improve
aerodynamics and have introduced life vests on certain domestic routes, allowing them to
overily water on a more direct route.

e Improved Ground Operativns. The ATA airlines also are iniroducing single-engiue iaxiing
when conditions permit, redesigning hubs and schedules to alleviate congestion and converting
to electric ground support equipment when feasible. Further, they are improving ground
operations by plugging into electric gate power where available to avoid running auxiliary
power units and using tugs to position aircraft where feasible.

« Reducing Onboard Weight. The ATA airlines continue to exhaustively review ways, large
and small, to reduce aircraft weight — removing seat-back phones, excess galley equipment and
magazines, introducing lighter seats and beverage carts, stripping primer and paint and a
myriad of other detailed measures to improve fuel efficiency.

Second, recognizing that improving fuel efficiency with today’s carbon-based fuel supply can only take
us so far, ATA and its airlines are making extensive resource commitments to stimulate the development
of commercially viable, environmentally friendly alternative fuels. As a framework for doing this, we are
a founding and principal member of the Commercial Aviation Alternative Fuels Initiative (CAAFI), a
consortium of airlines, government, manufacturers, fuel suppliers, universities, airports and other
stakeholders who hold the various keys to research, development and responsible implementation of
alternative jet tuels. Developing alterative jet fuels is a “higher burdle” than developing alternative fuels
for ground-based units, as jet fuel must meet rigorous FAA specifications, which include reliability and
stability at altitude and in greatly varying temperature and pressure conditions to ensure safety. Thus,
absent a cooperative initiative like CAAFI, fuel providers almost certainly would not undertake the
investments needed to clear this higher hurdle, opting instead for the surer payoff at ground level.

While each entity involved in CAAFT has a role to play, our airlines understand that — as end users of the
ultimate product ~ they must not only make clear their specifications for alternative jet fuels, but also
signal the market that we will financially back fuels meeting those specifications. On Earth Day this year,
the ATA Board of Directors took another significant step in this regard, issuing the “ATA Alternative

's For example, one of our carriers is achieving an average savings of 1300 pounds of CO; savings per flight for
approaches into the Atlanta airport.
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Fuels Principles Document.” Among other things, that document stipulates that the ATA carriers require
that any future alternative jet fuel be more environmentally friendly, on a life-cycle basis, than the jet fuel
available today. Through CAAFI and other partnerships, we are undertaking the work to be sure that
tomorrow’s alternative jet fuel meets that criterion. And accomplishing that will ensure the full
decoupling of growth in aviation demand from growth in GHG emissions.

Third, while the ATA airlines are doing all that they can to promote efficiencies within the current ATM
system, the limitations of that system account for 10-15 percent of unnecessary fuel bumn and resulting
emissions. To address this, and to achieve much-needed modernization of our outdated ATM system,
ATA and its carriers are working with FAA and other agencies on a fundamental redesign of the system
through the Next Generation Air Transportation System (NextGen) project and on various regional
airspace design initiatives. ATA is supporting this modernization initiative through our “Smart Skies”
program.'” However, congressional approval, including fair and equitable distribution of costs among all
system users, is needed before significant progress can be made in implementing this system.
Congressional authorization and implementation of this initiative will bring 10-15 percent additional
savings on top of the ATA 30 percent commitment. (See Figure 7).

Figure 7 — CO, Saved Under ATA and NextGen Initiativés
(As if NextGen Implemented in X Year)
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17 «“Smart Skies™ is a national campaign led by ATA airlines, which advocates modernization of the U.S. ATM
system and its funding mechanisms. For more on this initiative, see the Smart Skies Web site, at
hitp:/fwww.smartskies.org.
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Fourth, at the same time ATA and its members are pushing the envelope with existing technology, we
continue to contribute to work that will advance new technology. For example, ATA participates in key,
joint government/stakeholder initiatives, including the Steering Committee of the Partnership for AiR
Transportation Noise & Emissions Reduction (PARTNER) and the Environment and Energy
Subcommittee of FAA’s Research Engineering and Development Advisory Committee. While additional
evolutionary envirc I impro are in the pipeline as a result of such initiatives, revolutionary
environmental breakthroughs can only come about through the reinstatement of significant federal
investments in basic aeronautics research and development programs at NASA and FAA. Indeed, Pratt &
Whitney’s new geared turbofan engine, which offers both noise and emissions benefits, as well as many
features of Boeing’s more environmentally efficient 787 were spawned through such programs. As we
have noted in other contexts, however, congressional funding to NASA and FAA for aeronautics research
and development — specifically including for environmental projects — has been cut significantly (by about
50 percent) in the past 8-10 years, compromising the public-private partnership for exploring and bringing
to market products with significantly improved environmental performance.'® Thus, we continue to urge
Congress to provide this needed funding, which also is critical to preserving America’s competitiveness in
aeronautics.

Congress Has a Positive, Partnering Role to Ply

We are confident that the measures ATA is underiaking and supporting will continue to limit and reduce
aviation’s emissions footprint, such that commercial aviation will remain a very small source of GHG and
other emissions, even as air traffic grows with future improvements in the economy. However, as you,
Mr. Chairman, recognized in your recent Op-Ed in The Hill publication, Congress has a key role to play.
First, as noted, congressional approval for implementation of a modernized ATM system is critical, as is
reinstatement of funding for research and development programs to foster aviation environmental
technology breakthroughs. Further, while Congress generally is supporting several alternative fuel
research programs, specific support and funding should be provided for the development of
environmentally friendly alternative jet fuels.

Just as we ask Congress to continue to work with us, we also urge Congress to calibrate any climate
change-related legislation so it does not work against our efforts. To have the resources to continue our
fuel efficiency and other advances, we must have the capital to invest in newer aircraft and other
emissions-reducing measures. Indeed, FAA estimates that 90 percent of the fuel efficiency and emissions
improvements that the airlines have achieved has come through the airlines’ own investments in
technology. Punitive economic measures that siphon funds out of our industry would severely threaten
our ability to continue that record.

'® While later funding cuts were even more drastic, a 2002 study by the National Academy of Sciences observed:

In constant year dollars, NASA funding for acronautics research was cut by about one-third between 1998
and 2000, reducing the breadth of ongoing h and prompting NASA to establish research progr

with reduced goals, particularly with regard to TRL (technology readiness level). This significantly reduces
the likelihood that the results of NASA research will find their way into the marketplace in a timely
manner, if at all. The ultimate consequence is that the federal expenditures are inconsistent with the long-
term goal of support for an aviation enterprise compatible with national goals for environmental

stewardship.
See National Academy of Sci Committee on A ics Research and Technology for Environmental
Compatibility, For Greener Skies: Reducing Envir ! Imp of Aviation at 44 (2002).
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Against this backdrop, we are compelled to share our concerns about the apparent front-runner cap-and-
trade legislation in the U.S. Senate, S. 2191, the “Lieberman-Warner Climate Security Act,” in the hopes
that the House of Representatives will craft its legislation to avoid or minimize those concemns.

First, the Lieberman-Warner bill would, in effect, impose a punitive emissions tax on aviation, which
would not only harm the economy but also would be counterproductive. As drafted, the bill proposes to
cover the transportation sector — including aviation — indirectly, through a cap-and-trade system
“upstream,” which would require fuel producers to acquire allowances sufficient to cover the GHG
content of the fuel they sell to the transport sector. Fuel producers will incorporate the cost of these
allowances into fuel prices, passing the costs on to fuel consumers (including airlines) — in effect,
operating as a fuel tax on jet fuel and other transportation fuels. This would have significant economic
repercussions on the airline industry and the economy, as every penny increase in the price of a gallon of
jet fuel drives an additional $190-200 million in annual fuel costs for U.S. airlines.

It is not difficuit to calculate the likely costs of application of the Lieberman-Warner bill to aviation.
Unlike most sectors, ¢ ial aviation is required to report all of its fuel consumption to the federal
government, which compiles and reports this data. Based on this data, and factoring in FAA forecast
information, the annual costs to the U.S. commercial airlines of the Lieberman-Warner bill in 2012 would
be approximately $5 billion, assuming a $25 emissions allowance price. Using analysts” estimates that
emissions allowance prices likely will be in the $40 range by 2020, the annual costs to aviation would
escalate to almost $10 billion in that year, and would grow thereafter. (See Figure 8). These increased
costs would diminish the airlines’ ability to continue to realize the tremendous fuel efficiency
improvements and emissions reductions we have achieved within the industry and, therefore, would be
counterproductive. Indeed, it is difficult to imagine how we could handle a GHG-based surcharge on top
of the exorbitant fuel prices we are experiencing.

Figure 8 - Lieberman-Warner Bill - Fuel Surcharge Costs to U.S. Commercial Airlines
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Second, based on our fuel and GHG efficiency records and commitments, application of a cap-and-trade
bill to commercial aviation simply is unnecessary. As noted, we already are incentivized by the market to
minimize GHGs, without further market-based measures. However, if such a measure is to be applied to
aviation, it should be carefully calibrated to take key considerations into account, which the Lieberman-
Warner bill currently does not do.

One such mechanism would be to provide the commercial airlines with allowances up front, either
directly or as a required pass-through from fuel providers, in recognition of the fuel efficiency
achievements we have made to date and the importance of preserving the airlines’ ability to continue to
invest in new aircraft technology. As drafted, the Lieberman-Warmner bill does not do this. In contrast, the
bill would accord to several sectors — including to industries that do not come anywhere near commercial
airlines” fuel and GHG efficiency record — a tremendous amount of free allowances, purportedly to
cushion the economic blow and to allow them to invest in modernizing their equipment and facilities to
reduce emissions. In effect, the bill would require the airlines to subsidize future efforts of other industries
that have done comparatively little to reduce their GHG profiles. The U.S. House of Representatives can
avoid the inequity and public policy flaws in this approach in crafting its own legislation.

Another key calibration mechanism would be to take some of the proceeds generated from the auctioning
of allowances and reinvest those proceeds into aviation. This could allow for additional fundi

programs and technologies that promise to further reduce aviation GHG emissions. With a 10-15 percent
GHG savings directly on the line, equipage for NextGen is perhaps the most significant candidate in this
regard, but funding for aviation alternative fuel and aircraft environmental technology breakthroughs are
also well-deserving candidates. A fundamental flaw of the Lieberman-Wamer bill is that while it proposes
to rechannel proceeds from auctions into industries like automobile manufacturing, it does not include any
provisions for reinvestment in aviation. ’

e o f
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Further, any climate change legislation proposing to cover aviation should be crafted to take into account
the international nature of aviation, not only that aviation is a global industry and that U.S. carriers must
compete with the airlines of other nations on many routes, but aiso that the United States by treaty has
agreed that the International Civil Aviation Organization (ICAO) has the authority to establish standards
and policy for international flights.'> Arguably, the United States should defer to ICAO for additional
measures addressing aviation GHGs. At a minimum, however, we should ensure that any measures taken
in the U.8. are compatible with our international aviation agreements.

As an additional example of the need to carefully calibrate any climate change legislation, it is important
to recognize that policies that make flying more expensive can have the effect of pushing more people
into their cars. This would result not only in increased GHG emissions from the less fuel-efficient ground
transportation sector, but also in more GHG emissions and increased traffic deaths, as the highways are
much less safe than the air. Again, the U.S. House of Representatives has the opportunity to factor such
concerns into its work on this issue.

CONCLUSION
I close by asking you to note the achievements that commercial airlines have made in reducing fuel bum

and GHGs, particularly when compared to other industries, and the actions that we are taking to continue
our progress in this regard. While we are fully committed to working with Congress and are asking for

9 This is pursuant to the Convention on Internationa! Civil Aviation, commonly referred to as the “Chicago
Convention,” to which 190 countries, including the United States, are parties,
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congressional leadership and support in each of the areas I have described, we are not asking you to work
for us, we’re asking you to work with us in addressing this environmental and energy concern, We also
are urging you to refrain from adopting policies that would work against our efforts. A vibrant,
competitive and growing aviation sector is a key part of the solution, not an impediment to ensuring a
fature where a strong economy, freedom from foreign oil and cleaner air are the order of the day.

Smart Nkiess Aveping Pace ina Chy
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H.S. House of Representatives
Comumittee on Teangportation and Infrastructure

Fumes B, @hurstar TWashington, BE 20515 Fobn % Mica
Chairman Rankitig Republican Member

oottt May 12, 2008

David James W, Coon I, Republican Chie{ of Stafl’
Ward W, McCarragher, Chief Counset

Mz, James C. May

President and CEO

Air Transport Association

1301 Pennsylvania Avenue, NW
Suite 1100

Washington, D.C. 20004

Dear Mr. May:

On May 6, 2008, the Subcommittee on Aviation held 2 heating on Aviation and the
Environment: Emissions.

Attached are questions to answer for the record submitted by Rep. Daniel Lipinski.
1 would appteciate receiving your wiitten response to these questions within 14 days so that
they may be made a part of the hearing record.

Subcommittee on Aviation

JFC:pk
Attachment
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MaAy 6, 2008
SUBCOMMITTEE ON AVIATION
HEARING oN
“AVIATION AND THE ENVIRONMENT: EMISSIONS™

QUESTIONS FOR THE RECORD
To:

MR. JaMES C. May
PRESIDENT AND CEO
AIR TRANSPORT ASSOCIATION

Living in the Chicago area, aviation is 2 major drver of the local economy.
Midway Airport, which is in my district, employs thousands of my constituents,
and local businesses benefit from the millions of passengers that pass through

Chicago and its airports each year.

But at the same time, aviation noise is a huge issue for my constituents,
especially those living near Midway. All day, and much of the night, my
constituents are bombarded with the loud sound of flights passing overhead.
In fact, the noise emissions produced by these flights has as great an impact on

the quality of life of my residents as greenhouse gas emissions.

So while T understand that a certain level of aircraft sound is unavoidable, I
would appreciate if you could discuss ways to minimize the sound emissions
created by aviation, whether through changes in engine technology, flight

practices, sound batriers, or other means,
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AR TRANSIORT ASSOCIATION

B JAMES C. MAY
PRESIDENT AND CEO

May 23, 2008

The Honorable Jerry F. Costello

Chairman, Subcommittee on Aviation

House Committee on Transportation & Infrastructure
2251 Raybum House Oftice Building

Washington, DC 20515

Re:  Response to Follow-Up Question; May 6, 2008 Hearing on Aviation and the
Environment: Emissions

Dear Chairman Costello:

Thank you again for the opportunity to testify before the Subcommittee on Aviation during its
hearing on Aviation and the Environment. This letter responds to the follow-up question you
forwarded from Congressman Lipinski. [ repeat the question immediately below. followed by
my answer.

Question: Living in the Chicago area, aviation is a major driver of the local economy.
Midway Airport, which is in my district, employs thousands of my constituents, and local
businesses benefit from the millions of passengers that pass through Chicago and its
airports each year.

But at the same time, aviation noise is a huge issue for my constituents, especially those
living near Midway. All day, and much of the night, my constituents are bombarded with
the loud sound of flights passing overhead. In fact, the noise emissions produced by these
flights has as great an impact on the quality of life of my residents as greenhouse gas
emissions.

So while I understand that a certain level of aireraft sound is unavoidable. | would
appreciate if you could discuss ways to minimize the sound emissions created by
aviation, whether through changes in engine technology. tlight practices, sound barriers,
or other means.

L3
AR TRANSPORT ASSOCIATION OF AMERITA, INC.
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The Honorable Jerry F. Costello
May 23, 2008
Page 2

Answer: The commercial airlines have made tremendous progress in reducing aircraft
noise over the years, In fact, statistics from the Federal Aviation Administration (FAA)
confirm that we have reduced the number of people exposed to significant levels of
aircraft noise by 94 percent since 1975, while tripling enplanements. But we are not
resting on our laurels. Our airlines continue to play a key role in achieving further
noise reductions.

As you may know, the airlines’ main contribution to noise improvement, which accounts
for the vast majority of noise reduction to date, comes from our continual investment in
newet aircraft, which are quieter and more fuel efficient. Critical to our ability to
continue this trend, however, is ensuring that funds that we would use for such
investments are not siphoned off through punitive taxes and charges. Another area where
our airlines have achieved great success is in pioneering and implementing operational
procedures that reduce noise and emissions. By way of example, the Air Transport
Association (ATA) member airlines have been instrumental in designing and
implementing continuous descent approaches (CDAs), in partnership with FAA and the
air traffic controllers.! CDAs not only reduce fuel burn and resulting emissions, but, as
FAA has testified before the Subcommittee on Aviation, they also significantly reduce
aircraft noise exposure. Similarly, Area Navigation/Required Navigation Performance
{RNP) procedures permit aircraft to descend on more precise routes that allow them to
avoid populated areas. While our airlines are implementing such procedures everywhere
we can, there are limits to what can be accomplished in the nation’s out-dated air traffic
control system. Hence, not only will modernization of this system achieve the significant
emissions improvements 1 noted in my testimony, it also will allow the airfines to
implement more noise abatement operational procedures in more locations.

The development of aircraft and aircraft engine innovations that reduce noise plays a
critical part in our ability to continue our trend of noise improvements. Toward this end,
ATA participates in key, joint government/stakeholder initiatives, including the Steering
Committee of the Partnership for AiR Transportation Noise & Emissions Reduction
(PARTNER) and the Environment and Energy Subcommittee of FAA’s Research
Engineering and Development Advisory Committee, which are designed to foster
aviation environmental research and development. While additional evolutionary
environmental improvements are in the pipeline as a result of such initiatives,
revolutionary environmental breakthroughs can only come about through the
reinstatement of significant federal investments in basic acronautics research and
development programs at NASA and FAA. Indeed, Pratt & Whitney’s new geared

¥ Under this approach, the pilot flies a continuous descent path to land at an airport, rather than the
traditional “step downs” or intermediate flight level operations. This descent is initiated from a high
altitude in a near “idle” (low power) engine condition until reaching a stabilization point prior to
touchdown on the runway.
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turbofan engine, which offers both noise and emissions benefits, as well as many features
of Boeing’s more noise- and emissions-efficient 787 were spawned through such
programs. As I noted in my testimony before the Aviation Subcommittee, however,
congressional funding to NASA and FAA for aeronautics research and development —
specifically including for noise and emissions reduction projects — has been cut
significantly (by about 50 percent) in the past 8-10 years, compromising the public-
private partnership for exploring and bringing to market products with significantly
improved environmental performance.” Thus, we continue to urge Congress to provide
this needed funding, which also is critical to preserving America’s competitiveness in
aeronautics.

Finally, we remain concerned that the tremendous gains we have made in reducing noise
at the aircraft level have been eroded by population encroachment in the vicinity of
airports. As the Government Accountability Office (GAO) testified before the Aviation
Subcommittee in October 2007, “there is a disconnect between federal aviation policy
and local land-use decision-making,” with incompatible land use in the vicinity of
airports continuing to proliferate. While largely in the hands of state and local authorities,
the GAO recommended that such officials be encouraged to “take action, through land-
use planning and development, zoning, and housing regulation, to limit the use of land
near airports to purposes compatible with airport operations.” FAA has several initiatives
aimed at this, and we are working to support those cfforts.

1 hope you find this letter responsive to the follow-up inquiry from the hearing. Please let me
know if you have additional questions.

incerely,

\@vw« &

2 While later funding cuts were even more drastic, a 2002 study by the Nationyl Academy of Sciences
observed:

In constant year dollars, NASA funding for acronautics research was cut by about one-third between 1998
and 2000, reducing the breadth of ongoing research and prompting NASA to establish research programs
with reduced goals. particularly with regard to TRL (technology readiness level). This significantly reduces
the likelihood that the results of NASA research will find their way into the marketplace in a tumely
manner, if at all. The nltimate consequence is that the federal expenditures are inconsistent with the long-
term goal of support for an aviation enterprise compatible with national goals for environmental
stewardship,

See National Academy of Sciences, Committee on Aeronautics Research and Technology for
Environmental Compatibility, For Greener Skies: Reducing Environmental Impacts of Aviation at 44
(2002).
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Mr. Chairman, thank you for the opportunity to testify today on the very critical issue of
airport efforts to reduce greenhouse gas emissions. While I am here as the Managing
Director of the Seattle-Tacoma International Airport and will focus my testimony on the
progress we are making at our airport, I am also a member of the Board of Directors of
Airports Council International-North America and will represent the interests of the
broader airport industry.

Before I begin though, I want to express my sincere appreciation for the Subcommittee’s
leadership on H.R. 2881, the FAA Reauthorization Act. H.R. 2881 contains numerous
environmental provisions that will help airports address environmental concerns. In
particular, the pilot program to demonstrate measurable reductions or mitigation of
aviation’s impact on noise, air quality or water quality in the airport environment will
allow promising environmental practices to be tested in an operational setting.
Additionally, the Aircraft Departure Queue Management Pilot Program will help reduce
aircraft idling time while in departure queues, reducing aircraft ground emissions and
improving air quality. Additionally, I commend your efforts to extend authorization for
the Airport Cooperative Research Program (ACRP) and increase funding to $15 million
in FY 2009 through FY2011. ACRP has provided an invaluable resource for airports in
helping to better understand and address many of the environmental issues facing the
aviation industry, including a recently-initiated project to develop a guidebook for
airports to use in inventorying their greenhouse gas emissions.

Environmental protection has for decades been an integral part of airports’
responsibilities. As the “public face” of the aviation industry in our communities,
airports must continue to play a leadership role in demonstrating environmental
stewardship to the local and global communities we serve. Airports have and continue to
implement proactive measures to reduce their environmental impacts, addressing such
areas as noise, local air quality, water quality, wildlife management, waste minimization,
and greenhouse gas emissions.

Greenhouse gas emission reduction strategies employed by airports have included:
investing in and promoting the use of alternative fuel and low emission vehicles and
energy saving equipment; recycling building and construction materials, waste and water;
improving the operational efficiency of the airfield and landside system; acquiring green
power; and providing emission-reducing services for aircraft at the gate.

ACI-NA recently conducted a survey of its member airports to benchmark initiatives to
reduce greenhouse gas emissions. Based on responses from 73 airports representing
almost 60 percent of traffic in both the United States and Canada, the survey found:

24 airports have an Environmental Management System.

9 airports are generating renewable energy.

19 airports purchase renewable energy.

48 airports have installed or upgraded improved HVAC systems.
59 airports are utilizing more efficient lighting.
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32 airports have conducted an air emissions inventory.

15 airports have conducted a greenhouse gas emissions inventory.

17 airports have established GHG/climate goals.

34 airports have infrastructure to support clean vehicles.

48 airports have at least one loading bridge with 400 HZ power.

o 2,187 out 0of 2,653 loading bridges at responding airports

38 airports have at least one loading bridge with pre-conditioned air.

o 1,639 out of 2,653 loading bridges at responding airports

21 airports have employee trip reduction programs.

52 airports have public transit access.

26 airports have consolidated rental car facilities.

53 airports have a waste management program (recycling/reuse/composting).
33 airports have green purchasing programs.

S airports have a LEED-certified building.

8 airports have a building for which they are seeking LEED certification.

Alirports’ contribution to aviation’s global greenhouse gas emissions is small, and airports
have little or no control over some of the larger contributors such as aircraft and off-
airport vehicles. In spite of our small role, however, we recognize that every industry and
every institution has a responsibility to reduce its contributions to climate change and that
airports must plan how to modify the nation’s airport infrastructure to withstand the
climatic changes that will occur. Airports also play a critical role in facilitating
greenhouse gas emission reductions across the entire aviation industry. By working with
our airline partners, tenants, FAA, ground service providers and local communities,
airports can help effectuate further reductions in those areas not directly within our
control.

At Sea-Tac, we take our responsibility seriously and have implemented extensive
programs, placing us among the airports at the leading edge of our industry. However, it
should be emphasized that the entire industry recognizes the importance of focusing on
climate change. While I will be discussing the myriad initiatives we have undertaken at
Sea-Tac to reduce those impacts, you can find many of these same initiatives in place at
airports across the country.

GREENHOUSE GAS INVENTORY

Last year Sea-Tac Airport prepared a greenhouse gas emissions inventory for the year
2006. Because there was not an industry-accepted methodology to prepare such an
inventory, we had to identify the appropriate boundaries for quantifying airport
emissions. The protocol used in this analysis, while not complete, represents a
substantial improvement in the data examined for Sea-Tac to date and is intended to
guide emission reduction plans and future inventories. It relies on methods published by
the Intergovernmental Panel on Climate Change (IPCC), the US Environmental
Protection Agency, the World Resource Institute (WRI) and the Local Governments for
Sustainability (ICLEI).
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Our inventory accounts for emissions from aircraft operations, separated into two
categories: (1) local emissions -- those taking place on the ground and up to 3,000 feet
and (2) global, “en-route” emissions. This latter category was based on the emissions
associated with the aviation fuel dispensed at Sea-Tac, no matter the location of the
combustion and emissions. Because of the global nature of greenhouse gases, and the
need to utilize a methodology that will neither undercount nor double count fuel bum
emissions, we believe a “fuel dispensed” methodology is a sound one. It should be noted
that the Airport Cooperative Research Program (ACRP) has underway an effort to
develop a standard methodology. Should it differ materially from our methodology, we
will utilize it in our next inventory.

This inventory also defines the local emissions that result (1) directly from Sea-Tac
Airport operations (terminal buildings, mobile sources, and the power required to operate
these resources) and (2) the indirect emissions that are a consequence of the airport’s
activities, but occur at sources owned and controlled by other parties. These indirect
emissions are associated with the airlines, tenants, and general public that use the airport.
Based on these boundaries, in 2006 nearly 4.7 million metric tons of CO, were generated
as a result of direct and indirect airport activities.

At Sea-Tac, airport-owned/controlled emissions represent about 66,491 metric tons of
CO,. The largest portion of the “airport’s” greenhouse gas emissions were those
associated with lighting and heating airport facilities, followed by passenger vehicles on
airport roads, Port ground vehicles, and hotel and parking lot shuttles traveling on-airport
roads.

Sea-Tac’s airline/tenant-owned and -controlled emissions represent 4.2 million metric
tons of CO,. As would be expected, aircraft represent the single largest source of these
emissions. Over 90% of the airline emissions were from aircraft operating above 3,000
feet. All of the publicly-owned and -controlled emissions (373,033 metric tons of CO; or
8% of the total) reflect on-road travel associated with airport activity: either through
vehicular access by passengers, hotel/parking lot shuttles off-airport, and airport
employee work commute.
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FIGURE ES-1
SOURCES OF EMISSIONS
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The strategic value of this inventory, of course, is that it provides Sea-Tac with the
information needed to identify opportunities to reduce greenhouse gas emissions and
measure our progress.
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GREENHOUSE GAS EMISSION REDUCTION EFFORTS

Sea-Tac has taken a multi-faceted approach to greenhouse gas emissions. We started
these efforts some years ago and continually search for new opportunities. Below is a
summary of many of these initiatives. Some are relatively traditional energy
conservation-oriented investments. Others have very substantial additional benefits —
improved customer service, cost savings, safety improvements, and operational
efficiencies. And, on some, we are working collaboratively with our airline partners to
reduce aircraft emissions. Not all of these may be relevant to every airport or every
community but they are indicative of the type of steps airports can consider as we
determine how best to be part of the solution to climate change.

Early Initiatives to Reduce Greenhouse Gas Emissions

Sea-Tac Airport initiated its focus on greenhouse gas emission reductions long before we
conducted the emissions inventory. In addition to the greenhouse gas emission
reductions, we sought to improve (local) air quality, conserve energy use and reduce
costs. These early actions reduced the emission of approximately 60,000 tons of CO;.

Green Energy Power Purchases: Airports are large consumers of power. Sea-Tac, for
example, will consume approximately 148,000 megawatt hours of electricity in 2008, the
equivalent of 19,000 homes. For the past several years we have purchased “green”
(primarily wiad) power from the Bonneville Power Administration to serve 25% of our
electrical load.

Energy Conservation Investments: In addition, we have reduced our electrical energy
consumption by 25% over the past 12 years, saving more than 10,000 tons of CO; and
$1.67 million annually. These savings were accomplished by:

= Completing a six phase program, providing twice as much light with 20% less
energy and improved lighting controls for approximately 3,000,000 square feet of
space in public and non-public areas of the airport terminal.

= Adjusting Sea-Tac’s heating (natural gas operated) and cooling (electrically
powered) systems which are responsible for approximately 40% of the Airport’s
current electrical consumption. The current, more efficient HVAC system creates
a more consistently comfortable environment for our passengers.

=  Adjusting (slowly) building thermostats to a wider range — closer to the range of
temperatures one might find in other buildings — and anticipate savings of
3,000,000 kWhs and $108,000 per year

= Retrofitting our escalators with “ecostart” energy efficiency kits that slow down
escalators during periods of slow demand. The kits save 1,560,000 kWhs
annually.
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Compressed Natural Gas Distribution Station and Usage Requirements: In 2002, the
airport commissioned the first publicly available compressed natural gas (CNG) fuel
facility in the state of Washington and began a program of transitioning the airport fleet --
and using our business and regulatory authorities to facilitate the transition of the fleets of
our business partners -- to CNG usage. CO; emissions from CNG vehicles are 20-25%
less than their traditionally-fueled counterparts. The Port now has a fleet of 74 natural
gas (light and heavy duty) vehicles, including all of our employee buses. In addition, all
of the taxi cabs authorized to pick-up passengers at Sea-Tac are either CNG-fueled or
hybrid vehicles. The airport CNG fueling station dispenses more than 1.25 million
gasoline gallon equivalents and generates almost $100,000 in royalties that help the Port
offset the costs to our airline customers.

Price Signals Work: Putting Economics to Work

Fundamental to the business and operations at any airport are (1) the lease / operating
agreement that defines the relationship between the airport and its airline tenants and (2)
the lease arrangement between the airport and the concessionaires — specifically, in this
case, the food and beverage concessionaires. While there are a plethora of issues
involved, key here is the question of price signals. It goes without saying that businesses
will pay attention to what they pay for. However, the traditional, “residual”
airport/airline agreement is characterized by combining every cost (including debt service
on all facilities) of operating an airport in one bucket for the purposes of developing
airline rates and charges. Subtracted from this collection of costs are most to all of the
other revenues (parking, concessions, terminal rents, etc.) the airport receives. The
airlines are then obligated to cover the remaining (“residual’) amount.

In this scheme, the airlines pay in their landing fees, for example, the natural gas costs of
the concessionaires. The heating costs for the hangar on the airfield (owned and operated
by individual airline) are divided up among all the airlines. Sea-Tac long had such a
system and, as a result, we were unable to signal the real costs of certain functions to the
entity that used that function.

As a result, in 2001, we established several airport utilities — electrical, gas, water, sewer
and even a waste grease utility. Wherever it made economic sense we metered the use of
each commodity and took the costs out of the airline rate base. We established the utility
rates with exactly the methodology used by regulated utilities so that we recovered not
only the cost of the commodity (e.g., water, power, natural gas) but the capital and
operating costs of our distributing those commodities to the actual users. With this
system in place, we could evaluate on behalf of the utility consumers the cost-
effectiveness of conservation measures and fairly straightforwardly convince them of the
wisdom of conservation investments.

Similarly, we have taken over waste hauling throughout the terminal, replacing the many
separate contracts airlines and concessionaires had with a variety of waste companies
with a single comprehensive system. We put in place pairs of electronically-controlled
compactors ~ one for garbage and one for recyclables. Our tenants pay a dump fee every
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time they open (with individualized codes) the garbage compactor but pay nothing for
recycling. When the compactors are near capacity, a signal is automatically sent to the
hauling company which brings in a replacement compactor on a “just in time” basis. The
tenants are sharing significant financial savings, the airport is achieving a dramatic
decrease in waste and we have reduced traffic on the airfield which improves ramp
safety.

Operational and Customer Service Programs Bring Emission Reductions

Happily, we have found that, when we reduce greenhouse gas emissions through
improved operational efficiency, we can also improve customer service and help our
customers save money and time. The following three projects are examples.

Pay on Foot (POF) / Parking Floor Count: A decade ago, Sea-Tac was one of the first

airports to inaugurate a “pay on foot” system which has subsequently become more
common at airports and major parking facilities. Our focus was threefold: reduce the
queues at our parking garage toll plaza; decrease operating costs; and improve the air
quality in the garage by avoiding so many idling cars waiting to exit.

We have just put into operation a “space count” system that informs our arriving garage
patrons in what sections of which floor they will have the easiest time finding a parking
space. Again, customer service and efficient use of our 13,000 stall garage were the
primary motives. The estimated CO, emission savings leverage by the POF system is 60
tons per year. We anticipate the garage space count system could help save up to 25 tons
of CO; per year.

Fuel Hydrant System: In 2004, we completed an underground fuel hydrant system,
bringing fuel to ramp hydrants at each gate and allowing us to remove 20 fuel trucks from
the airfield. Ramp safety, reducing the risk of fuel spills and operational efficiency were
all key reasons to undertake this significant investment, but a very valuable by-product is
the 1,000 tons of CO, that will be saved every year.

Hotel Van Consolidation: Sea-Tac passengers are served by shuttles from 61 hotels,
generating nearly 500,000 trips to the airport. As the airport has grown, we are beset
with congestion on the roadways and drives at the airport. As a result, we have just
initiated a collaborative effort with the hotels (with none of which do we have a business
relationship) to consolidate their shuttle operations. In doing so, we expect to reduce
traffic on our drives, costs to the hotels, and air pollution. We estimate that the initial
phase of a consolidated van operation could lead to the reduction of 160,000 trips from
the system. The trip reductions and use of low carbon fueled shuttles resulting from such
a program could reduce CO, emissions by 1,000 tons per year.
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Airport/ Airline Collaboration on Aircraft Emission Reduction

We are working closely with our airline partners to identify opportunities to reduce fuel
burn and, thus, emissions from aircraft operating on the ground at Sea-Tac. For every
minute a narrow body aircraft taxis at an airport, more than 3.5 gallons of fuel is
consumed and 110 pounds of CO; is emitted. These values can more than triple for a
wide body aircraft.

Ramp Control Tower: In collaboration with our airline customers, Sea-Tac opened a
ramp tower in 2006 and added a “taxi lane” under the control of the tower that has
significantly improved the efficiency of ramp operations. These efficiencies are a
product of decongesting aircraft arrivals and departures, monitoring ground service
equipment (GSE) and generally improving aircraft traffic flow. We estimate that aircraft
ramp movements are five percent more efficient and that this efficiency has potentially
saved the airlines 800,000 gallons of fuel per year and reduced GHG emissions by 8,500
tons per year.

Gate Ground Power (400Hz): By providing airlines the option to power aircraft electrical
needs (lighting, instruments, etc) with gate-side electricity, the need for operation of the
aircraft's auxiliary power unit (APU) can be reduced. We have added this capability to
all by five gates at Sea-Tac. For every half hour that ground power is used in place of an
aircraft APU, on average, 13 gallons of fuel is saved and 280 pounds of CO; is not
emitted. Because over 80 percent of the electrical power consumed at the airport comes
from low carbon sources such as hydroelectric and wind sources, a reasonable
expectation is that use of ground power could reduce CO, emissions by 18,000 tons per
year.

Pre-Conditioned Air Conditioning (PC Air): Our airline customers are in the final

stages of providing approval for Sea-Tac’s investment in a centralized PC Air system that
will provide temperature-controlled fresh air to aircraft at gates from a central
refrigeration plant. The arrangement is suitable for Sea-Tac because of a high cooling
load needed by the number of aircraft we service and because our terminal and gate
layout is conducive to a centralized system. We expect to use a system that can take
advantage of lower-cost off-peak electricity by creating ice that can be used for cooling
during peak electrical demand periods. Based on current operations, we anticipate a fuel
savings of at least 5 million gallons of aircraft fuel per year. This is a great example of a
project with both substantial economic and environmental payoffs: The $31 million
project has a payback period of only 2.6 years and saves 40,000 tons of CO, per year.

(When 400 Hz Ground Power is utilized in conjunction with PC Air infrastructure, an
aircraft's auxiliary power unit can be completely shut down.)

Ground Support Equipment (GSE) Electrification: Airline ground support equipment
(baggage cart tugs, etc.) are commonly fueled by gasoline or diesel. However, fully
electric GSE is now a viable technology and the potential environmental benefits are
substantial. The airport is working with its airlines and Fixed Base Operators to provide
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the infrastructure necessary to support a larger electric GSE fleet. Because much of the
airport's electricity comes from hydroelectric and other renewable energy sources, the
potential emission savings and positive climate impacts are significant. Full conversion
to electric GSE could reduce emissions at Sea-Tac by 20,000 tons per year.

Required Navigation Procedure (RNP) Approaches: Sea-Tac is working closely with
Alaska Airlines and the Pacific Northwest Mountain Region of the FAA to explore
accelerated implementation of offset RNP procedures that could reduce fuel burn and
GHG emissions. Preliminary estimates are that each such approach at Sea-Tac could cut
emissions by approximately 300 pounds of CO; per landing.

Opportunities to Support Expansion of Airport Emission Reduction Efforts

Mr. Chairman, we believe there are several opportunities for the Congress to facilitate an
expansion of the current airport efforts to reduce greenhouse gas emissions. We
respectfully offer our thoughts below.

Pilot Program on Best Environmental Practices: In order to enhance the environment by
encouraging the proactive adoption of best environmental practices, ACI-NA would
propose the establishment of a pilot program within the Airport Improvement Program
(AIP). Such a program could allow not more than ten public-use airports to use AIP
funds to plan, design and construct new terminal facilities or retrofit existing terminal
facilities with equipment, systems or other means of reducing adverse environmental
impacts. In selecting applicants for the pilot, the Secretary might give priority to those
airports that will achieve the greatest air quality or other environmental benefits. The
pilot program would provide an opportunity to develop and employ innovative green
systems and for DOT to assess the benefits of such projects.

Environmental Management Systems: The Committee should also consider expanding
AIP eligibility to cover both the development of Environmental Management Systems
(EMS) and the implementation of measured identified in such EMSs. Development of an
EMS is a necessary first step, but the real environmental benefits will be achieved by
implementation of measured identified in the EMS. We encourage the Committee to
amend the definitions of both airport planning (for creation of EMSs) and airport
development (for implementation of measures identified in such systems).

Low-Emission Vehicles: Additionally, airports encourage the Committee to remove the
requirement in the current AIP program that only allows airports in non-attainment or
maintenance areas to acquire low emission vehicles or convert existing vehicles to low
emission vehicles. By doing so, the federal government will encourage airports to
proactively convert their fleets regardless of location.

Alternative Fuel Facilities: Finally, AIP eligibility should be expanded to include
compressed natural gas (CNG) and electric recharging facilities that can service low
emission technology vehicles operating at airports. If construction of these facilities can
be promoted through AIP eligibility, it will not only facilitate conversion of more airport



197

vehicles but also make it easier for third parties (e.g., rental car companies, parking lots
operators) to convert their fleets that are so integrally connected with airport operations.

Conclusion

In closing, let me reiterate that greenhouse gas emissions are just one of many
environmental challenges airports and aviation face every day. We must carefully
balance the need to reduce greenhouse gas emissions with the need to reduce impacts
from noise and local air quality. In the end, it is important for airports to play the role of
overall environmental steward within our communities to continue to meet the growing
demand for air travel.

As you can see, there are a significant number of programs and initiatives that can be put
in place at airports to reduce the overall greenhouse gas emissions associated with airport
operations, including those emissions outside the airport’s direct control. As an industry,
we are continuing to share best practices in order to implement measures such as these at
airports across the country and identify new and innovative steps to achieve even further

emission reductions.
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Mr. Chairman, Ranking Member and members of the Committee, I am Captain Mary
Ann Schaffer, chairperson of the Air Lines Pilots Association’s Aviation Sustainability
and Environment Task Force. It is a pleasure and an honor for me to be here today at this
hearing to represent ALPA’s President, Captain John Prater, and our 56,000 pilot
members who fly for 43 airlines in the U.S. and Canada. We appreciate the Committee’s
interest in this subject and the opportunity to present out views on it today.

It may not be apparent why ALPA would have an interest in this subject, so I will
explain. ALPA’s motto, since its beginning almost 77 years ago, has been “Schedule
with Safety.” A former FAA Administrator and others have dubbed ALPA the
“conscience of the airline industry” and in that role, we take very seriously the need to
ensure that any new operational measures are fully understood and thoroughly considered
before implementation. Pilots literally sit at the intersection of new technology,
operational measures, air traffic control procedures, and varying aircraft capabilities. This
gives us a unique vantage point to see and experience first hand what well-intended, but
unrealistic operational procedures can do to safety margins.

Another principal reason for our interest in this subject is the need to ensure the ongoing
viability, what we call the sustainability, of our airline industry. We recognize all too well
that our employers are under tremendous financial stress due to the record high cost of
fuel and pressures from environmental concerns to reduce fuel consumption and
corresponding emissions. Pilots have a genuine ability to help their airlines burn less fuel,
and thereby put less noise and tailpipe emissions into the environment. Pilots look for
opportunities to reduce fuel burn and do so every day.

Pilots and the airline industry as a whole have already made great strides toward reducing
total fuel burn, noise, and tailpipe emissions. We believe Congress should take this into
account when it considers any legislation regarding greenhouse gas (GHG) emissions. 1
will discuss later the extraordinary investments that our employers have made to reduce
consumption and pollution.

With oil selling at $118 per barrel, airlines are parking airplanes because they can no
longer afford to fly them, name-brand legacy carriers are looking for mergers in order to
survive, airlines are spending about 40% of their revenues on fuel, and airline pilots are
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facing an uncertain future in an industry unstable because of this energy crisis.” Airlines
and aviation face unique challenges. First are the long and expensive lead times for the
research, development, design, and certification implementation for new technologies.
Second is the lack of any economically viable alternative to fossil-based fuel.
Compounding these issues is the lack of a comprehensive national energy policy that
addresses the short and long term needs of our transportation systems.

ALPA’s Work to Improve the Environment

As evidenced by the creation of our President’s Task Force on Aviation Sustainability
and Environment, ALPA takes environmental concerns very seriously. We are, and will
continue to be, part of the solution as evidenced by the following activities:

e ALPA is participating in the work of Commercial Aviation Alternative Fuel
Initiative (CAAFI), which involves the airlines, aircraft manufacturers, and the
scientific community collaborating to find new and better sources of fuel for
aviation.

¢  We are also a member of the Advisory Board for the Partnership for Air
Transportation Noise and Emissions Reduction (PARTNER) effort and the FAA’s
Joint Planning and Development Office (JPDO) Environmental Working Group.

¢ Our most recent success story: ALPA was a principal co-sponsor of a two-day
conference for more than 200 government and industry participants in March,
called Aviation and the Environment: A Primer for North American Stakeholders.
The purpose of the forum was threefold:

1. Put the environment debate into context and educate the members of the co-
hosting associations on the basic facts.

2. Examine some of the policy options, measures and decisions proposed to
curtail and reduce overall noise and emissions.

3. Provide a platform to communicate aviation’s already impressive gains in the
reduction of noise and emissions and highlight ongoing industry
environmental initiatives.

Safety and Operations

Airline pilots can, and do, save fuel and emissions through operating techniques. Safety is
our utmost concern, of course, but where safety is not impacted, airline pilots will reduce
fuel usage through such measures as:

! “Aviation and the Environment: A National Vision Statement, Framework for Goals and Recommended
Actions,” Report to the United States Congress, December 2004. Recommendation 2: Tools and Metrics
states the tools should “account for airline economics and affordability in evaluating regulatory and
research opportunities.”
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¢ Single-engine outbound taxi —Under certain conditions, it is not necessary that all
aircraft engines be operated to taxi on the ramp or on taxiways. When conditions
permit, only one engine may be started out of two or more available engines until
reaching the end of the runway for takeoff.

s Engine shut-down during inbound taxi — Once the aircraft has departed the
landing runway and is headed to the gate or parking stand, one or more operating
engines may be shut down either in the taxiway environment or on the ramp.

e Technology enhanced departure procedures — New procedures are being
developed with the aid of Area Navigation (RNAV) and Required Navigation
Performance (RNP) technology which permit shortening the distance and time
traveled during approach and departure.

» Optimal altitude — Each jet aircraft, based on weighl and ambient conditions, has
an optimum altitude where fuel burn is minimized. To the extent that conditions
and circumstances permit, pilots may request that optimal altitude in order to
conserve fuel, which reduces emissions.

¢ Optimal speed flight plans — Planning and operating a flight at an efficient speed
can save fuel. Pilots can optimize fuel burn based on aircraft weight, winds, and
atmospheric conditions.

e Continuous Descent Arrival (CDA)/Optimized Descent Procedure (OPD)
Normal approach and landing procedures require an aircraft to reduce power,
descend to a new altitude, and then add considerable power to level off and fly
straight and level — that process may be repeated several times during and
approach and landing. A new approach procedure, the CDA, or what we refer to
as an OPD, is being developed that permits pilots to reduce power on all engines
and not use significant thrust until safety concerns dictate establishing a stabilized
approach configuration just before landing. This procedure cannot work at all
airports at all times due to operational constraints, but at those locations where it
can be used, it can save substantial fuel on a single approach.

* Reduced Vertical Separation Minimum (RVSM) - Taking advantage of improved
technology, appropriately equipped aircraft can now fly at 1,000 feet — compared
with 2,000 feet previously — vertical separation at higher altitudes. This
operational change added six additional useable altitudes increasing the
opportunity for pilots to fly their aircraft at the optimal, most fuel efficient
altitude, in addition to permitting much greater airspace utilization.

Aviation’s Enviable Environmental Record

Aviation arguably has the most successful record of limiting its impact on the
environment while increasing its productivity of any industrial sector. Airlines have
greatly reduced carbon-based emissions through engine technology which reduces fuel
burn and emission of undesirable gases and particulates. Compared to aircraft in use in
1972, the U.S. airline industry now carries six (6) times more payload using 60% less
fue] and has reduced by 95% the number of people significantly impacted by aircraft
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noise.” This outstanding record of environmental achievement has resulted almost
entirely from the airlines continually demanding new aircraft from the manufacturers
that burn less fuel, carry greater payloads, and create less noise. Boeing is preparing for
the first flight of the B-787; due to its cutting edge technology, that aircraft is designed to
use 20% less fuel — thereby create 20% less GHG emissions — than current aircraft of the
same size. This aircraft is just one example of the kinds of investments that the airlines
make in a very heavily capitalized industry; those investments should be taken into
account by any legislation that deals with fuel conservation and GHG emissions.

Recommendations

As described, the airline industry has already made great progress toward reducing GHG
emissions without the creation of a new commeodity market that would funnel its assets
to other industries and entities. That said, the industry does need your help to boost our
great progress:

» Provide sufficient and timely funding to the FAA for necessary improvements in
the U.S. National Aviation System (NAS). Funding the national airspace system
modernization components needed to enhance aircraft efficiency, safety, and
capacity will help in reducing delays, fuel consumption, and emissions.
Implementation of the Next Generation Air Transportation System (NEXTGEN)
could eliminate as much as 15% of today’s delays, increase safety and capacity,
and concurrently reduce emissions. Funding important studies like wake vortex
investigations will also help. More information and understanding of wake vortex
patterns around runways will allow spacing of traffic on the runway based on real
hazards — a more accurate standard than mileage separation.

e Continue funding for important infrastructure improvements including runway
and taxiway additions and improvements. Poor airport design, including those
with intersecting runways, increases taxi time and increases fuel use. Adding
high-speed taxi way exits from runways can reduce runway occupancy time thus
increasing airport capacity. Additional runways, like those in progress at Seattle-
Tacoma and Washington Dulles, reduce fuel wasted in holding patterns and long
lines of aircraft waiting for take-off.

» Give greater support to research for alternative fuels which are renewable, pollute
less or not at all, and are less expensive than today’s fuels. Because of aircraft
engine design and extreme atmospheric conditions at altitude, the airline industry
relies entirely on petroleum-based fuels; it cannot currently substitute ethanol or
other fuels as some industries are able to do.

¢ Avoid adding economic burdens, in the form of market-based measures, to an
already crippled industry. Such measures as are currently imposed in Europe and
proposed in the Lieberman-Warner bill are biased against the airline industry and

2 s Aviation and the Environment: A National Vision Statement, Framework for Goals and Recommended
Actions,” Report to the United States Congress, December 2004; see also, “Aviation and the Environment:
A Pilots’ Perspective,” British Air Line Pilots Association, March 2007.
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do not provide sufficient re-investment of revenue for new aviation technologies
and fuel.

e Work with ICAO to establish emissions standards and operating measures for
uniform application across this global industry.

Conclusion

Aviation is a good news story; we safely move hundreds of millions of passengers around
the world in comfort, at great speed, and with less impact on the environment than any
other mode of transportation in history. However, aviation is a visible target and has
drawn the attention of many groups around the world who condemn the industry for
being a driver of projected climate change.

As pilots, we deal with facts, and the facts clearly show that while aviation is a
contributor of greenhouse gas and other emissions, it plays only a small role in the overall
issue. Indeed, we could ground the entire world’s fleet, and not have a significant effect
on the climate change issue. The industry is poised to make great strides in reducing
emissions through technology and operating procedures. We believe that the best way to
achieve those results is the same way that we have made such great advances thus far,
namely, through industry’s investments in increasingly higher technology.

Thank you again for the opportunity to testify today. We urge Congress’ support of our
ongoing and future efforts to reduce aviation’s environmental impacts.
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